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The continued growth of the nation’s older adult population will bring many societal
challenges. One of these challenges deals with meeting this population’s basic needs. Among
the most crucial basic needs in older adulthood is proper nutrition, which is heavily impacted by
one’s ability to access adequate amounts of healthy foods. Extensive research has been
conducted on low food access among diverse populations, but opportunities remain to expand
upon this research by concentrating on the food access challenges facing the older adult
population. The current study had a two-fold purpose. First, this study aimed to serve a basic
academic purpose by integrating key elements of theories related to environmental gerontology
and ecological models of aging and human development to explain the relationship between
summary-level conditions and the food environments of older adults, particularly as they were
related to food access in nonmetropolitan counties. Second, this study aimed to serve an appliedevaluative purpose by utilizing the results of the quantitative analysis to serve as an initial needs
assessment that identified the characteristics of nonmetropolitan counties that were associated
with higher levels of senior low food access. It was argued that the ability to identify counties

facing high levels of senior low food access would aid in the development of interventions to
help address this social problem. To this end, this study’s concluding sections proposed an
initial logic model, which outlined an intervention designed to address low food access among
older adults residing in nonmetropolitan counties. Support was found for several of the research
hypotheses, with results indicating that a county’s proportion of minority residents and status as
a high outmigration county were the two strongest predictors of a county’s status as a senior low
food access county. Based on these results, an intervention was proposed that concentrated on
educating older adults on the importance of nutrition in older age and facilitating more
convenient access to food outlets for older adults in nonmetropolitan counties. Practical
implications for this study and suggestions for future research related to this topic also were
discussed.
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CHAPTER I
INTRODUCTION TO THE CURRENT STUDY

Introduction
One of the most significant population problems of the 21st century will continue
to be the aging or “graying” of the U.S. population. The largest increase in the number of
older adults will occur in the next few decades, as more members of the Baby Boomer
generation (those individuals born between 1946 and 1964) continue to enter into older
adulthood (Colby & Ortman, 2014). The most recent decennial census estimated that the
older adult population (those individuals aged 65 and older) accounted for 14% of the
U.S. population in 2010. Population projections predict that this sector of the population
could comprise at least 20% of the U.S. population by 2030 (Vincent & Velkoff, 2010).
The increases in the older adult population and the health and social issues that
will accompany this increase are topics of concern for caregivers, policymakers, service
providers, and extension professionals alike. One of the many issues related to the
increase of the older adult population deals with meeting this population’s basic needs.
Among the many basic needs to be met during older adulthood is proper nutrition, which
can be heavily influenced by the food environment of older adults and its potential impact
on the ability of older adults to access adequate amounts of healthy foods.
Healthy nutrition is vital for living an active and healthy lifestyle in older age.
Past research has demonstrated how poor nutrition during older adulthood can lead to
1

negative consequences such as reduced nutrient intake, lower body mass index, lowered
levels of self-reported health, and limitations in physical functioning (Lee & Frongillo,
2001; Ziliak, Gundersen, & Haist, 2008). Poor nutrition in older age also can lead to
malnutrition and undernutrition, which is often associated with dangerous weight loss
levels and other physiological conditions such as dehydration and hypermetabolism
(Morley, 2012; Saunders, Smith, & Stroud, 2010)
According to one of the major tenets of environmental gerontology, as individuals
age their ability to successfully adapt to their environment becomes even more of a factor
in their ability to age well and to meet basic needs (Wahl, Iwarsson, & Oswald, 2012).
The nature of one’s environment may play an even greater role when considering the
added difficulties and challenges aging can bring when it comes to meeting basic needs,
with issues such as disability, limited mobility, and, for those living in nonmetropolitan
and rural areas, the possibility of geographic isolation coming into play (Morton, Bitto, &
Oakland, 2005). Indeed, research has shown that more than 90% of older adults have at
least one chronic health problem, and more than 70% of older adults have at least two
chronic health conditions (Anderson, 2010). These factors can impede mobility and
strain limited budgets, affecting the food access of older adults (Shannon, Lee, Holloway,
Brown, & Bell, 2015).

Problem Statement
Extensive research has been conducted on the food access issues among diverse
populations and settings (Azuma et al., 2010; Ball, Timperio, & Crawford, 2009;
Coveney & O’Dwyer, 2009; Walker, Keane, & Burke, 2010). However, there remain
2

opportunities to expand upon this body of research by concentrating on the food access
issues facing the nation’s older adult population. Of particular importance is gaining a
better understanding of the senior food environment and the relationship between
summary-level environmental characteristics and the food access situation of older
adults. Summary-level measures look at populations and areas as a whole and include
socioeconomic measures such as an area’s median household income levels, income
inequality, and educational attainment levels (Robert, 1999). From the perspective of
environmental gerontology and ecological models of aging, it has been argued that these
summary-level conditions shape the context in which the aging individual functions and
are associated (directly or indirectly) with individual and community health outcomes as
well as the ability of the aging individual to meet basic needs (Satariano, 2006).
In order to gain a better understanding of senior food environments, it is necessary
to identify which variables best predict low food access among seniors. Such an
approach also may help to assess need and better identify target populations and target
areas in order to design interventions that can address low food access among seniors.

Background of the Current Study
Low food access, food deserts, and food insecurity have been researched
extensively both in basic scientific research and in matters related to policy studies. It is
important that a distinction be drawn between these three concepts in order to gain a
better understanding of senior food environments. It is of equal importance to gain a
better understanding of what environmental factors are associated with levels of food
access among the general population as well as older adults.
3

Low Food Access
Food access is consistently defined by the proximity to an adequate grocery store
or supermarket relative to one’s residence (Ver Ploeg et al., 2009). Areas in which larger
proportions of the population live a certain distance from an adequate grocery store or
supermarket are classified as low food access areas. Typically, an individual is
considered to be subject to low food access if they reside at least 1 mile from an adequate
grocery store or supermarket in an urban area or if they reside at least 10 miles from an
adequate grocery store or supermarket in a rural area (Ver Ploeg et al., 2009). The
proportion of the population needed for an area to be considered a low food access area
has been debated; however, the work of Morton and Blanchard (2007), which classified
low food access areas as those areas in which at least half (50%) of the population faces
low food access, has become the standard used by the U.S. Department of Agriculture in
their on-going research on food environments (U.S. Department of Agriculture, 2017).

Food Deserts
Food deserts are those areas with extreme levels of low food access. Similar to
low food access areas, the approaches used to define and identify food deserts vary.
However, from a data-driven perspective, food deserts have been classified as those areas
in which the entire population of an area (100%) faces low food access (Morton &
Blanchard, 2007). This threshold has become the standard used by the U.S. Department
of Agriculture in their on-going research on food environments (U.S. Department of
Agriculture, 2017). Research on food deserts also has emphasized the existence of
summary-level disadvantaged conditions in these areas, such as lower individual and
4

household incomes and higher proportions of minority residents (Bitler & Haider, 2009;
Gordon et al., 2011).

Food Insecurity
Food insecurity is defined as the limited or uncertain availability of nutritionally
adequate foods or the uncertain ability to acquire foods in socially acceptable ways that
allow members of a household to live an active and healthy lifestyle (Anderson, 1990;
Coleman-Jenson et al., 2012). Rates of food insecurity traditionally have been measured
at the state level through a series of questions on the Current Population Survey’s Food
Security Supplement. This questionnaire surveys individuals on their ability to afford
adequate amounts of food, as well as the frequency with which they have been faced with
making decisions related to their diet and food intake based on food affordability issues
(Coleman-Jenson, Gregory, & Singh, 2014). A household without dependent children
under the age of 18 is considered to be food insecure if they answer in the affirmative to
at least three of the items on a 10-item questionnaire. Households with dependent
children under that age of 18 are administered an 18-item questionnaire. These
households are considered to be food insecure if they answer in the affirmative to at least
one of the items on the 18-item questionnaire (U.S. Department of Agriculture, 2016).
Some of the concerns food insecure households express include those related to whether
their food supply would run out before they received money to purchase more food, food
supplies not lasting long enough while not having money to purchase more food, and not
being able to afford to eat balanced and healthy meals (U.S. Department of Agriculture,
2016).
5

When looking at the concepts of low food access, food deserts, and food
insecurity as it relates to older adults, a larger share of research has been done in the area
of food insecurity. This research has shown that older adults tend to have lower rates of
food insecurity when compared to the general population. According to the most recent
data related to food insecurity among older adults, households in which older adults were
living alone displayed a lower rate of food insecurity (9.2%) than the national household
rate in 2015 (12.7%; Coleman-Jenson et al., 2016).
Although households headed by older adults have a lower rate of food insecurity
when compared to the general population, research has shown that an increasing number
of older adults face the threat of food insecurity. According to research conducted by
Ziliak and Gunderson (2016), over 15% of older adults faced the threat of hunger and
food insecurity in 2014. Based on these figures, it was estimated that the rate of older
adults facing the threat of hunger or food insecurity has increased by 47% between 2001
and 2014 (Ziliak & Gunderson, 2016).

Environmental Factors and Food Access
Food environment research traditionally has concerned itself with several factors.
These factors include proximity to stores and restaurants, food prices, food and nutrition
assistance programs, and community characteristics (U.S. Department of Agriculture,
2017). Extensive research has been conducted to highlight the importance and influence
of the physical and socioeconomic environment on food access and food insecurity
(McLeroy et al., 1988; Raja, Ma, & Yadav, 2008; Rose & Richards, 2004; Walker et al.,
2010). More research also is starting to be done on low food access and food insecurity
6

among older adults (Carter, Dubois, & Tremblay, 2014; Fitzpatrick, Greenhalgh-Stanley,
& Ver Ploeg, 2016; Shannon et al., 2015). For instance, the work of Fitzpatrick et al.
(2016) spoke directly to the issue of older adults residing in urban food deserts while also
making the connection between low food access, food deserts, and food insecurity.
Much of the research focusing on the influence of the physical and socioeconomic
environment on food access and food insecurity has taken an ecological perspective by
emphasizing how aggregate or summary-level factors can shape the environment of a
population and influence access to health resources such as sufficient medical care and
access to nutritious food (Holstein & Minkler, 2003). Often, the summary-level factors
that shape the food environment are related to matters of income inequality and other
disadvantaged conditions. For instance, several studies have suggested that there exist
disparities in supermarket access for areas with larger racial or ethnic minority
populations and communities with lower household incomes (Chung & Myers, 1999;
Hendrickson, Smith, & Eikenberry, 2006; Powell et al., 2007; Zenk et al., 2005).
The work of Ver Ploeg et al. (2009) conducted extensive research on the
relationship between the summary-level characteristics of an area and low food access.
This study identified many factors that should be considered when attempting to predict
the prevalence of low food access in an area. Similar to other studies, Ver Ploeg et al.
(2009) emphasized the importance of race and ethnicity, income, and education levels. In
addition to these factors, this study argued that it is also important to consider factors
such as age of householder and an area’s degree of rurality (Ver Ploeg et al., 2009). This
and other research provide an adequate basis for expanding upon work that focuses on
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ways to better identify areas in which older adults may be vulnerable to low food access
and food insecurity.

Purpose of the Current Study
The current study had a two-fold purpose. First, this study aimed to serve a basic
academic purpose by integrating key elements of theories related to environmental
gerontology and ecological models of aging and human development to explain and
predict the food environment conditions of older adults, particularly as they were related
to food access in nonmetropolitan and rural counties. Food access in this case is defined
by the distance in which a household is located or an individual resides in relation to the
nearest supermarket (Ver Ploeg et al., 2009). Within this integrated theoretical
framework, this study proposed several hypotheses for testing the relationships between
demographic, socioeconomic, and health-related environmental factors and food access
among older adults, with the goal of developing an initial framework for predicting and
explaining the conditions under which senior low food access persists in nonmetropolitan
and rural counties. It was also a goal of this study, from a basic academic research
perspective, to add to the literature on environmental gerontology and ecological models
of aging by emphasizing the role of summary-level environmental characteristics and
their association with senior food environments and senior low food access.
Second, this study sought to serve an applied-evaluative purpose by utilizing the
results of the quantitative analysis to serve as an initial needs assessment that identified
the characteristics of nonmetropolitan and rural counties that were associated with higher
levels of senior low food access. It was argued that it was appropriate to concentrate on
8

nonmetropolitan and rural counties when considering that a higher proportion of older
adults live in nonmetropolitan and rural areas and that these areas also are aging at a
faster rate when compared to metropolitan and urban areas (Kirschner, Berry, &
Glasgow, 2006). Targeting nonmetropolitan and rural counties also fits well with the
mission of state extension services, organizations that have a tradition of focusing on the
health and well-being of more geographically isolated populations (Merriam & Brockett,
2007).
The ability to identify target populations and areas facing high levels of senior
low food access also opens up the possibility of developing interventions to help address
this social problem. To this end, this study’s concluding sections proposed an initial
logic model, which outlined a possible intervention that would be designed to help
address low food access and food insecurity among older adults residing in
nonmetropolitan and rural counties.
Research Questions and Objectives
This study proposed several research hypotheses related to county-level indicators
and senior low food access. These hypotheses were based on two major research
questions:
1. What county-level characteristics are effective predictors of senior low
food access?
2. Are the summary-level conditions of a county an appropriate predictor for
characterizing senior food environments, particularly in nonmetropolitan
counties?

9

From these major research questions, the following sub-questions were utilized to
pose this study’s major research hypotheses:
1. Do counties with a higher proportion of older adults have higher rates of
senior low food access?
2. Do counties with a higher proportion of minority residents have higher
rates of senior low food access?
3. Does senior low food access increase with increased rates of county-level
poverty?
4. Does senior low food access decrease with increased proportions of
college-educated residents in a county?
5. Do counties with high rates of population loss through outmigration have
high rates of senior low food access?
6. Do noncore counties have higher rates of senior low food access when
compared to micropolitan counties?
7. Does senior low food access increase with increased rates of county-level
income inequality?
8. Does senior low food access increase with increased rates of county-level
morbidity rates?
9. Do counties with high rates of food insecurity also have high rates of
senior low food access?

10

Significance of the Current Study

Research Literature and Theoretical Contribution
This study offers several contributions and practical implications. First, this
research ultimately can add to the research and literature related to theories of
environmental gerontology and ecological models of aging and human development by
emphasizing the effect and impact of the characteristics of the summary-level
environment on the adaptation of older adults and their ability to meet their basic needs
during the aging process, in this case through the access of adequate food outlets, which
provide greater access to higher quality and more nutritious foods. Adding to this body
of work can help increase the knowledge and understanding of the interplay between
aging persons and their environments (particularly at the aggregate or summary level)
during the aging process by illustrating that older adults do not live in a vacuum and that
they are just as vulnerable as the general population to the overall environmental forces
and conditions of their immediate surroundings (Satariano, 2006; Wahl & Oswald, 2010;
Wahl et al., 2012). This argument harkens to the work of Harris, Grootjans, and Wenham
(2008) who emphasized the need for research and policy to recognize the fact that the
situation of older adults must be understood from a societal perspective and not a
perspective of isolation, particularly as the situation relates to their health and overall
well-being.
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Linking Food Access and Food Insecurity
Next, this research can expand upon the concept of food insecurity by stressing
the dimension of low food access and how low food access is associated with and can
increase the threat of food insecurity for all populations, as well as the older adult
population. Although some research does acknowledge the association between low food
access and food insecurity (Bonanno & Li, 2012; Coleman-Jensen, 2012; Mayer et al.,
2014), often these concepts are treated separately.
Survey instruments focused on assessing food insecurity mainly focus on the
anxiety people may feel as it relates to having enough food in their homes and whether
they were able to financially afford the amounts of food they deemed as adequate for the
health and well-being of their household. Assessment tools that focus on food insecurity
do not do enough to emphasize the role of environmental considerations such as access to
food and proximity to adequate food outlets (particularly at the aggregate or summary
level) with respect to food insecurity. This situation calls for a better understanding of
the relationship between low food access and food insecurity.

Implications for Interventions
Finally, in terms of practical implications, this research can serve as an initial
needs assessment that can aid policymakers, program planners, and extension
professionals in identifying areas where older adults are most vulnerable to low food
access and in turn higher levels of potential hunger and food insecurity by identifying the
demographic, socioeconomic, and health-related characteristics of areas in which seniors
are most likely to experience higher levels of low food access. A concentrated focus on
12

senior low food access in nonmetropolitan and rural areas is appropriate when
considering that a higher proportion of older adults live in nonmetropolitan and rural
areas and that these areas also are aging at a faster rate when compared to metropolitan
and urban areas (Kirschner et al., 2006). Targeting nonmetropolitan and rural areas also
fits well with the mission of state extension services that have a tradition of focusing on
the health and well-being of more isolated, vulnerable, and difficult-to-reach populations
(Merriam & Brockett, 2007).

Summary
The increase in the older adult population highlights the importance of addressing
the senior food environment, particularly as it relates to the older adult population’s
access to adequate food outlets and adequate amounts of nutritious foods. Extensive
research has been conducted on the food access issues among diverse populations and
settings (Azuma et al., 2010; Ball et al., 2009; Coveney & O’Dwyer, 2009; Walker et al.,
2010). However, there remain opportunities to expand upon this body of research by
concentrating on the food access issues facing the nation’s older adult population. Of
particular importance is gaining a better understanding of the senior food environment
and the relationship between summary-level environmental characteristics and the food
access situation of older adults.
The current study focused on exploring the potential of socioeconomic,
demographic, and health-related factors for predicting low food access for older adults in
nonmetropolitan and rural counties. In addition to serving a basic academic research
purpose, it is proposed that the results of this study’s quantitative analysis can also serve
13

an applied-evaluative purpose, by acting as an initial needs assessment which can serve
as a basis for the development of a logic model and intervention that is focused on
addressing the low food access situation of older adults in nonmetropolitan and rural
counties.
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CHAPTER II
REVIEW OF LITERATURE

Introduction
The current study had a two-fold purpose. First, this study aimed to serve a basic
academic purpose by integrating key elements of theories related to environmental
gerontology and ecological models of aging and human development to explain and
predict the food environment conditions of older adults, particularly as they were related
to food access. Food access in this case is defined by the distance in which a household
is located in relation to the nearest supermarket (Ver Ploeg et al., 2009). Within this
integrated theoretical framework, this study proposed several hypotheses for testing the
relationships between demographic, socioeconomic, and health-related environmental
factors and food access among older adults, with the goal of developing an initial
framework for predicting and explaining the conditions under which senior low food
access persists in nonmetropolitan and rural counties. It was also a goal of this study,
from a basic academic research perspective, to add to the literature on environmental
gerontology and ecological models of aging and human development by emphasizing the
role of summary-level environmental characteristics and their association with senior low
food access.
Second, this study aimed to serve an applied-evaluative purpose by utilizing the
results of the quantitative analysis to serve as an initial needs assessment that identified
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the characteristics of nonmetropolitan and rural counties that were associated with higher
levels of senior low food access. It was argued that it was appropriate to concentrate on
nonmetropolitan and rural counties when considering that a higher proportion of older
adults live in nonmetropolitan and rural areas and that these areas also are aging at a
faster rate when compared to metropolitan and urban areas (Kirschner et al., 2006).
Targeting nonmetropolitan and rural counties also fits well with the mission of state
extension services, organizations that have a tradition of focusing on the health and wellbeing of more geographically isolated populations (Merriam & Brockett, 2007).
The ability to identify target populations and areas facing high levels of senior
low food access also opens up the possibility of developing interventions to help address
this social problem. To this end, this study’s concluding sections proposed an initial
logic model, which outlined a possible intervention that would be designed to help
address low food access and food insecurity among older adults residing in
nonmetropolitan and rural counties.
This review of literature began by examining research and policy studies related
to the operational definitions of the concepts of food access, food deserts, and food
insecurity. Once a basic understanding of the operational definitions of these concepts
was established, a further review of literature was conducted on topics related to (a) the
environmental factors associated with food access for the general population, (b) the link
between food access and food insecurity, and (c) research related to senior food
environments.
After a review of literature on these concepts was conducted, an integrated
theoretical framework was discussed. This section emphasized the strengths and benefits
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of taking an integrated theoretical approach through the arguments put forth by Wagner
and Berger (1985). The theoretical models discussed in this section included the
environmental gerontology paradigm and ecological models of aging and human
development, with particular emphasis on the summary-level approach proposed by the
work of Satariano (2006). After the discussion of the theoretical framework, the major
propositions of the current study were summarized and hypotheses to test the relationship
between the summary-level environmental conditions of nonmetropolitan counties and
senior low food access were proposed.

Defining Low Food Access, Food Deserts, and Food Insecurity

Low Food Access
Food access is a concept that is measured based on the distance between one’s
residence and the nearest supermarket. A household is categorized as having low food
access if it is located 1 mile from a supermarket or large grocery store in an urban area or
if it is located more than 10 miles from a supermarket or large grocery store in a rural
area (Ver Ploeg et al., 2009). If a significant proportion of an area’s population
experiences low food access, this area is designated as a low food access area.
The approach to identifying and classifying low food access areas has been
debated. The most comprehensive attempt at identifying low food access areas from a
data-driven perspective that would allow for the formulation of testable research
hypotheses is found in research conducted by Morton and Blanchard (2007). In their
approach, which focused on nonmetropolitan and rural areas (specifically at the county
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level), Morton and Blanchard (2007) defined low food access areas as those counties in
which at least one-half (50%) of the population lived 10 or more miles from a
supermarket. This methodology has since been adopted to include all area types, which
has resulted in the classification of urban low food access areas as those urban areas in
which at least one-half (50%) of the population lives at least 1 mile from a supermarket
(Ver Ploeg et al., 2009).

Food Deserts
Food desert is also a concept that is based on the distance between one’s residence
and the nearest supermarket. Food deserts represent the extreme end of low food access.
Similar to low food access areas, the most appropriate approach to defining food deserts
has been debated. Also similar to low food access areas, the most comprehensive attempt
at identifying food deserts from a data-driven perspective is found in research conducted
by Morton and Blanchard (2007). In their approach, which focused on nonmetropolitan
and rural areas (specifically at the county level), food deserts were defined as counties in
which all residents (100%) lived 10 or more miles from a supermarket (Morton &
Blanchard, 2007). This methodology has since been adopted to include all area types,
which has also lead to the classification of urban food deserts as those urban areas in
which all residents (100%) live at least 1 mile from a supermarket (Ver Ploeg et al.,
2009). The thresholds established by Morton and Blanchard (2007) for classifying areas
as low food access areas or food deserts have since become the standard used by the U.S.
Department of Agriculture in their ongoing research on food environments (U.S.
Department of Agriculture, 2017).
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Food Insecurity
Food insecurity is defined as the limited or uncertain availability of nutritionally
adequate and safe foods or the uncertain ability to acquire acceptable foods in socially
acceptable ways (Anderson, 1990). Rates of food insecurity traditionally have been
measured at the state level through a series of questions on the Current Population
Survey’s Food Security Supplement. This questionnaire surveys individuals on their
ability to afford adequate amounts of food, as well as the frequency with which they were
faced with making decisions related to their diet and food intake based on food
affordability issues in a given calendar year (Coleman-Jenson et al., 2014). The
implementation of the Current Population Survey’s Food Security Supplement is based
on the presence of dependent children in the household. A household without dependent
children under the age of 18 is considered to be food insecure if they answer in the
affirmative to at least three of the items on a 10-item questionnaire. Households with
dependent children under that age of 18 are administered an 18-item questionnaire.
These households are classified as food insecure if they answer in the affirmative to at
least one item on the 18-item questionnaire (U.S. Department of Agriculture, 2016).
Some of the concerns food insecure households express include those related to whether
their food supply would run out before they received money to purchase more food, food
supplies not lasting long enough while not having money to purchase more food, and not
being able to afford to eat balanced and healthy meals (U.S. Department of Agriculture,
2016).
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Environmental Factors
Extensive research has been conducted on the environmental factors and
summary-level characteristics that are associated with an area’s levels of food access and
food insecurity (McLeroy et al., 1988; Raja et al., 2008; Rose & Richards, 2004; Walker
et al., 2010). More research also is starting to be done on the environmental factors and
summary-level characteristics related to low food access and food insecurity among older
adults (Carter et al., 2014; Fitzpatrick et al., 2016; Shannon et al., 2015). Many of these
environmental factors have been utilized to define subjectively and classify areas as low
food access areas and food deserts. However, given the data-driven approach taken in the
current study to assign an operational definition to low food access areas, it was argued
that the review of literature was better suited to serve the purpose of describing how past
research has illustrated the relationships between an area’s summary-level characteristics
and an area’s levels of food access and food insecurity.

Environmental Factors Associated with Food Access and Food Deserts
Outside of the data-driven approach offered by Morton and Blanchard (2007),
which has since been adopted by agencies such as the U.S. Department of Agriculture for
their ongoing research on food environments (U.S. Department of Agriculture, 2017),
research on food environments has struggled with establishing a standard definition of
food access and food deserts. One example of this dilemma can be found in the work of
Bitler and Haider (2009), who argued that, despite several attempts to conduct empirical
studies that could document the existence of low food access areas and food deserts,
existing data were not adequate to effectively document the existence of such areas.
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Given this perceived limitation, Bitler and Haider (2009) took a broader, more
economically driven approach by characterizing low food access areas and food deserts
as geographic areas with limited access to affordable and nutritious foods that are
predominately located in lower-income communities.
In identifying summary-level characteristics that were associated with low food
access areas, Bitler and Haider (2009) argued that lower-income communities were
particularly susceptible to low food access due to the lack of resources these areas have
that would allow them to make the initial investments required to establish adequate retail
food outlets. The work of Bitler and Haider (2009) also pointed to how the rural nature
of certain areas can have an impact on food access due to geographic isolation and low
population density that often is associated with a lack of convenient access to adequate
retail food outlets.
As the work of Bitler and Haider (2009) demonstrated, the relationship between
lower household income levels and an area’s levels of food access has been found to be a
common theme in the research literature. This is true for research that has focused on
both rural and urban food environments. An example of this can be found in research
conducted by Gordon et al. (2011), which looked at low food access in lower income
neighborhoods in New York City. Staying consistent with common research themes, the
work of Gordon et al. (2011) also argued that there tends to be a lack of consistency in
how low food access areas and food deserts are defined and identified. Even given this
limitation, results of the Gordon et al. (2011) study found that disadvantaged
neighborhoods with lower median household incomes and higher proportions of minority
residents were more likely to experience higher rates of low food access when compared
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to more affluent neighborhoods whose populations were predominately White. This
study also argued that neighborhoods with less access to healthy foods were more likely
to display higher rates of chronic health conditions such as obesity and diabetes.
Although this study found strong support for its research hypotheses, a discussion of the
study’s findings and implications pointed to the need for a more rigorous socioecological
approach to understanding what summary-level environmental characteristics are
associated with low food access (Gordon et al., 2011).
The research of both Bitler and Haider (2009) and Gordon et al. (2011) provide
two effective examples of the relationships between an area’s demographic,
socioeconomic, and health-related characteristics and an area’s level of food access.
These works also reinforce the argument that there is a need for a more ecological
approach to understanding the environmental characteristics that are associated with low
food access. The arguments presented in this research have been reinforced in similar
research. One such work is that of Walker et al. (2010), which provided a review of
research related to the environmental characteristics associated with an area’s level of
food access. Throughout their review of the literature, Walker et al. (2010) pointed to
examples of how low food access areas are often located in areas with larger minority
populations and lower levels of household income. This study also highlighted the
importance of recognizing the health issues associated with residing in low food access
areas, especially increased risks of obesity, chronic disease, and low levels of selfreported health (Walker et al., 2010).
In addition to providing a data-driven approach to operationalizing low food
access areas and food deserts, the work of Morton and Blanchard (2007) also makes a
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contribution to the research in terms of identifying the summary-level environmental
factors and characteristics that are associated with the prevalence of low food access,
especially in nonmetropolitan and rural counties. According to the arguments set forth by
this research, low food access and food deserts were thought to exist due to the increase
of superstores in more populated areas, an insufficient population base to support local
supermarkets that resulted in store loss or consolidation, and changes in food distribution
channels that favored larger food retailers at the expense of smaller food stores in rural
areas (Morton & Blanchard, 2007). In further describing low food access and food desert
counties, Morton and Blanchard (2007) found that these counties generally shared a
common set of characteristics, which included larger percentages of individuals with
lower levels of educational attainment, higher rates of poverty, lower household incomes,
low population density, and a larger share of older adults.
Although Morton and Blanchard (2007) used this typology to describe low food
access and food deserts for the general population living in nonmetropolitan counties,
their approach provides a template for testing these propositions on the low food access
situations facing the older adult population. Furthermore, theoretical frameworks have
been established that explain how the summary-level characteristics of a given area can
play a role in dictating health outcomes during the aging process, especially when it
comes to meeting the basic needs of the aging population (Satariano, 2006). A review of
such theoretical models could illustrate their potential for helping to develop a theoretical
framework for predicting levels of food access for older adults in nonmetropolitan and
rural areas.
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Food Insecurity
Food insecurity is defined as the limited or uncertain availability of nutritionally
adequate and safe foods or the uncertain ability to acquire acceptable foods in socially
acceptable ways (Anderson, 1990). The reporting of food insecurity rates is largely the
responsibility of the U.S. Department of Agriculture’s Economic Research Service,
which reports rates of food insecurity through their analysis of the Current Population
Survey’s Food Supplement questionnaire (U.S. Department of Agriculture, 2016). This
questionnaire surveys individuals on their ability to afford adequate amounts of food, as
well as the frequency with which they were faced with making decisions related to their
diet and food intake based on food affordability issues (Coleman-Jenson et al., 2014).
The following sections provide a summary of the prevalence of food insecurity in the
United States, while also reviewing the research on the link between food access and
food insecurity.

The Prevalence of Food Insecurity in the United States
The most recent annual reports of the Current Population Survey’s Food
Supplement show that food insecurity has shown a slight decline (Coleman-Jenson et al.,
2016). This comes after prior reports had indicated that the prevalence of food insecure
households had been on the rise. Statistics based on 3-year averages show that nearly
15% of households nationwide were considered food insecure between the years of 2011
and 2013. This is an increase from earlier estimates that reported that 11% of households
nationwide were classified as food insecure between the years of 2001 and 2003
(Coleman-Jenson et al., 2014).
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The consequences of food insecurity include the inability of a household to live
an active and healthy lifestyle (Coleman-Jenson et al., 2012). More detailed research on
these trends reveals that particular types of households are more vulnerable to food
insecurity. These include households whose adult members have low educational
attainment (Nord, 2009) and those in which the head of the household is inconsistently or
marginally employed (Coleman-Jensen, 2011). Households with dependent children are
more likely to report food insecurity than those without dependent children (Nord, 2003).
Further, households with children that are headed by a single mother are also more likely
to be food insecure than married family households (Nord, Andrews, & Carlson, 2009).

The Link Between Low Food Access and Food Insecurity
In terms of the operational definitions that are being utilized in this study, food
access and food insecurity are separate and distinct concepts, with one focusing on the
proximity to adequate food outlets (i.e., food access) and the other largely focusing on
food affordability issues (i.e., food insecurity). This distinction is made clear when
considering that the Current Population Survey’s Food Security Supplement
predominately focuses on the anxiety people may feel as it relates to having enough food
in their homes and whether they were able to financially afford the amounts of food they
deemed as adequate for the health and well-being of their household. The Current
Population Survey’s Food Security Supplement places less emphasis on the role of
environmental considerations such as access to food and proximity to adequate food
outlets with respect to the measurement of food insecurity. This situation calls for a
better understanding of the relationship between low food access and food insecurity.
25

Although these concepts are measured separately, there has been some research
that has found an association between food insecurity and low food access. One such
example is the work of Bonanno and Li (2012), which looked at the relationship between
access to food retailers and food insecurity. The findings of this study indicated that
greater access to traditional grocery stores helped to mitigate and decrease the likelihood
of food insecurity (Bonanno & Li, 2012).
Similar research on the relationship between food access and food insecurity has
been conducted by Coleman-Jensen (2012). In particular, this study looked at the trends
in food insecurity across different types of residential status. One issue that ColemanJensen (2012) highlighted was the notion that households that faced the threat of food
insecurity due to financial hardship were also more likely to be located in a low food
access area or food desert, where accessibility to adequate food outlets was already a
challenge.
Research also has found that higher levels of food access are associated with a
decreased likelihood of food insecurity. One such example is the work of Mayer et al.
(2014). This article, which looked at the relationships between food insecurity, food
access, and public assistance in Philadelphia, PA, found that study participants who
reported convenient access to higher quality and greater amounts of fruits and vegetables
were less likely to report food insecurity (Mayer et al., 2014). This same study also
found that study participants who reported easier access to quality food outlets were less
likely to report food insecurity (Mayer et al., 2014). These findings lend support to the
argument that easier access to quality food outlets is associated with lower risk of food
insecurity.
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Senior Food Environments
Food environment research has traditionally concerned itself with several factors.
These factors include proximity to stores and restaurants, food prices, food and nutrition
assistance programs, and community characteristics (U.S. Department of Agriculture,
2017). The majority of the research related to low food access, food deserts, food
insecurity, and food environments has focused predominately on children and the general
adult population, with less emphasis on the older adult population (Lee & Frongillo,
2001). This disparity may be due to the relative lack of food insecurity among older
adults when compared to other groups. According to the most recent data related to food
insecurity among older adults, this segment of the population displayed a lower rate of
food insecurity (9.2%) than the national rate (12.7%; Coleman-Jenson et al., 2016).
Despite the disparity in research on the food environment of older adults when compared
to the general population, there is a growing body of research on food insecurity, low
food access, and the food environment conditions that impact the older adult population.
The following sections highlight some of the key works on these topics.

Senior Food Insecurity
Although older adults appear to have less of a problem with food insecurity when
compared to the general population, a deeper look shows that the threat of hunger and
food insecurity weighs heavily in the everyday lives of older adults. Ongoing research by
James P. Ziliak and Craig Gunderson has tracked the historic trends of food insecurity
and the threat of hunger among older adults at the state level. According to their most
recent report, over 15% of older adults faced the threat of hunger in 2013, meaning they
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answered in the affirmative to at least one survey item on the Current Population
Survey’s Food Security Supplement (Ziliak & Gunderson, 2016). Based on these figures,
it was estimated that the rate of older adults facing the threat of hunger has increased by
47% between 2001 and 2013 (Ziliak & Gunderson, 2016). This same study also found
that older adults residing in nonmetropolitan areas were more likely to be food insecure
than older adults residing in metropolitan areas (Ziliak & Gunderson, 2016).
The etiology of food insecurity among older adults is complex. Studies that have
looked at some of the factors associated with senior food insecurity have shown that
many of the factors that predict food insecurity for the older adult population tend to be
similar to the factors that predict food insecurity for the general population. Such factors
include higher rates of morbidity, higher rates of poverty, minority status, and lower
educational attainment levels (Lee & Frongillo, 2001; Ziliak & Gunderson, 2009).

Linking Senior Food Access and Senior Food Insecurity
As with the general population, research on senior food environments has
highlighted the link between senior food access and senior food insecurity. Older adults
with financial and physical limitations have been found to be affected by the spatial
distribution of their food and grocery supply as well as the social characteristics and
social organization of their summary-level environment (Morton et al., 2005). Options
become even more limited when transportation is less than adequate, which often forces
older adults to shop only at one grocery store (Bitto et al., 2004), while also limiting the
frequency with which they are able to gain access to sufficient amounts of food (Morton
et al., 2005). This problem poses an even greater dilemma in nonmetropolitan and rural
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areas that may face higher levels of geographic isolation in relation to supermarkets
where adequate amounts of quality and nutritious food can be acquired (Wolfe, Frongillo,
& Valois, 2003).
In recent years, more detailed research on senior low food access, senior food
insecurity, and the environmental conditions under which these phenomena persist has
become more prevalent. One example is the work of Shannon et al. (2015) which looked
at the relationship between the urban environment and senior food insecurity in the state
of Georgia. This study argued that more emphasis needed to be placed on the role of the
summary-level environment when measuring senior food insecurity (Shannon et al.,
2015). Results of this study showed that there was a statistically significant and positive
relationship between food insecurity among older adults and residence in an urban
setting, meaning that those older adults living in an urban setting were more likely to face
food insecurity. By comparison, this study found no statistically significant relationship
between food insecurity among older adults residing in rural settings (Shannon et al.,
2015).
Other examples of research focusing on senior low food access and senior food
insecurity include the work of Fitzpatrick et al. (2016). This study used data from the
Health and Retirement Study to examine whether living in a low food access area was
associated with hardships such as food insecurity, participation in food assistance
programs, and the food choices of older adults. Results of this study showed that there
was little evidence that residing in a low food access area was associated with food
insecurity for older adults. The key finding from this study was the relationship between
food access, food insecurity, and transportation, especially for those study participants
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receiving public food assistance, who were found to be more likely to show greater levels
of food insecurity and low food access when transportation was limited (Fitzpatrick et al.,
2016).
The aforementioned studies highlight some of the relationships between the
summary-level environment and senior low food access. Even with recent efforts that
have focused on these topics, other research has pointed to the need for a continued effort
to achieve a greater understanding of the relationship between the summary-level
environment and low food access for older adults and other population sub-groups. The
work of Carter et al. (2014) is one such example that points to the significant influence
that the summary-level environment can have on the food access situation of different
population sub-groups. This study points to the tendency of research to place an
ecological emphasis on the factors that predict low food access. However, Carter et al.
(2014) also argued that findings related to this area of research have been somewhat
inconsistent and the exact nature of the relationship between summary-level
environmental characteristics and low food access has not been fully researched and,
therefore, is still not adequately understood.

Theoretical Framework

Arguments for Theoretical Integration
Given that the topic of senior food deserts has been understudied, it is difficult to
present one established theory that can fully explain this phenomenon. Therefore,
developing a theoretical framework that can help to predict the relationship between the
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summary-level environment and senior low food access in nonmetropolitan areas may be
best approached through efforts involving theoretical integration. The value of
theoretical integration has been discussed effectively in the work of Wagner and Berger
(1985), who make the argument that, through theoretical integration, key features from
multiple theories can be combined to help explain what a single theory cannot do on its
own. Wagner and Berger (1985) also argue that a particular theory can help to
consolidate the ideas of the other theories.
The key to the integration of multiple theoretical approaches, according to
Wagner and Berger (1985), is that often, “T (3) (or the third theory) says more or fits
better than either T (1) or T (2) (or theory one and theory two) individually” (p. 722). In
the case of explaining what factors best explain or predict the relationship between the
summary-level environment and senior low food access in nonmetropolitan counties, two
theoretical frameworks that may help explain these phenomena include the environmental
gerontology paradigm and ecological models of aging and human development.

Environmental Gerontology
Environmental gerontology is an interdisciplinary theoretical paradigm that aims
to explain the relationship between aging populations and their physical and social
environments (Sánchez-González & Rodríguez-Rodríguez, 2015). One of the main goals
of environmental gerontology is to gain a better understanding of the social and spatial
implications of aging and its relationship with the environment, from both micro and
macro level perspectives, in the hopes of informing social and environmental policies that
support successful aging (Wahl, Scheidt, & Windley, 2004).
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One of the major proponents of the environmental gerontology paradigm is HansWerner Wahl. In some of his latest work on environmental gerontology, Wahl and his
colleagues argued that it is the later phases of the human life span in which individuals
are most sensitive to the nature and character of person–environment interactions (Wahl,
et al., 2012). In further discussing the state of this theoretical approach, Wahl et al.
(2012) called for a renewed focus in work related to environmental gerontology that
stresses the contribution of key elements of the immediate environment during the aging
process.
Research involving Wahl (Oswald et al., 2011; Wahl, 2005) also has argued that,
when examining the environment of the older adult, it is important to consider the
environment’s degree of rurality, because of the possibility of different challenges that
exist between rural and urban environments. According to Wahl (2005), the greatest
challenges for older adults may be faced in more remote and less affluent areas. This
provides an opportunity to develop an integrated theoretical framework that explains the
conditions of the senior food environment, particularly as it relates to the relationship
between the summary-level environment and senior food access in nonmetropolitan
counties.

Ecological Models of Aging and Human Development
The integration of key ideas from ecological models of aging and human
development may help to narrow the focus of the arguments put forth by the
environmental gerontology paradigm by further stressing the importance of the
adaptation of the older adult and the context in which aging individuals live and function.
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For purposes of this study, it is argued that aggregate- or summary-level environmental
conditions play a significant role in predicting levels of food access for older adults in
nonmetropolitan areas. In this case, summary-level environmental conditions play a role
that is similar to that of the conditions of the macrosystem level in traditional ecological
models of aging and human development. According to Bronfenbrenner (1993), the
features at the macrosystem level of development, which can include socioeconomic
conditions, material resources, and opportunity structures, have a profound effect on
adaptation process at the microsystem level, which represents the individual’s most
immediate environment.
An example of work that expands upon the role of the aggregate level in
ecological models, while also focusing on the aging population, can be found in work
conducted by Satariano (2006), who stresses the importance of conditions at the
“summary-level” and their association with individual and community health outcomes.
Summary-level measures look at areas as a whole and can include (but are not limited to)
socioeconomic measures such as an area’s median income levels, inequality in income
distribution, and levels of educational attainment (Robert, 1999). This model also
assumes that age, gender, race, ethnicity, and socioeconomic differences shape the
context in which individuals function and therefore directly and indirectly influence
health risks and access to resources (Satariano, 2006).
Research related to ecological models of aging that focus on summary-level
conditions has demonstrated that overall levels of inequality and the extent of
socioeconomic disparity and material disadvantage in an area are linked (directly or
indirectly) to a lack of access to resources that allow older adults to meet basic needs,
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which has been found to include access to adequate medical services and nutritious food
(Lynch et al., 2000; Lynch et al., 2001).

The Goal of Theoretical Integration
One of the main goals of this integrated theoretical framework, which looks at key
elements of the environmental gerontology paradigm and ecological models of aging and
human development, is to place an emphasis on the argument that there is a need for an
increased effort to understand the interplay between aging persons and their
environments, particularly at the summary level. In particular, it must be emphasized that
older adults do not live in a vacuum and that they are just as vulnerable as the general
population to the overall environmental forces and conditions of their immediate
surroundings (Satariano, 2006; Wahl & Oswald, 2010; Wahl et al., 2012). This argument
harkens to the work of Harris, Grootjans, and Wenham (2008) on what has been coined
“the settings approach,” which emphasizes the need for research and policy to recognize
the fact that the situation of older adults must be understood from a societal perspective
and not a perspective of isolation, particularly as the situation relates to their health and
overall well-being.

The Current Study
From a basic academic research standpoint, the primary analytical goal of this
study was to determine what county-level characteristics best predicted low food access
for older adults in nonmetropolitan counties. Through the use of secondary data, this
study applied integrated theoretical principles of the environmental gerontology paradigm
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and ecological models of aging and human development to explain what demographic,
socioeconomic, and health-related county-level characteristics best predicted low food
access for older adults in nonmetropolitan counties. Keeping the major principles of
these theoretical models in mind, the following hypotheses were proposed:
1. There will be a positive relationship between rates of senior low food access and a
county’s proportion of adults in the young-old (age 65 to 74) age group.
2. There will be a positive relationship between rates of senior low food access and a
county’s proportion of adults in the old-old (age 75 and older) age group.
3. There will be a positive relationship between rates of senior low food access and a
county’s proportion of minority residents.
4. There will be a positive relationship between rates of senior low food access and
county-level poverty rates.
5. There will be a negative relationship between rates of senior low food access and
the proportion of college-educated residents in a county.
6. There will be a positive relationship between rates of senior low food access and a
county’s designation as a high outmigration county.
7. There will be a positive relationship between rates of senior low food access and a
county’s designation as a noncore county.
8. There will be a positive relationship between rates of senior low food access and
rates of county-level income inequality.
9. There will be a positive relationship between rates of senior low food access and
county-level morbidity rates.
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10. There will be a positive relationship between rates of senior low food access and a
county’s rate of food insecurity.
Summary
This review of literature began by examining research and policy studies related
to the operational definitions of the concepts of food access, food deserts, and food
insecurity. These definitions are in line with those that have been adopted by the U.S.
Department of Agriculture in their on-going research on food access and food insecurity
(U.S. Department of Agriculture, 2017). Once a basic understanding of the operational
definitions of these concepts was established, a further review of literature was conducted
on topics related to (a) the environmental factors associated with food access for the
general population, (b) the link between food access and food insecurity, and (c) research
related to senior food environments.
In addition to the review of literature, a review of relevant theories to explain the
relationship between summary-level environmental characteristics and senior low food
access also was conducted. These two endeavors helped to frame the current study’s
research hypotheses which also were presented in this chapter. Some of the key findings
of the literature review are as follows:


Food access and food deserts are measured based on the distance between
one’s residence and the nearest supermarket (Morton and Blanchard,
2007; Ver Ploeg et al., 2009).



Food insecurity is defined as the limited or uncertain availability of
nutritionally adequate and safe foods or the uncertain ability to acquire
acceptable foods in socially acceptable ways (Anderson, 1990).
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Bitler and Haider (2009) characterized low food access areas and food
deserts as areas with limited access to affordable and nutritious foods that
are predominately located in lower-income communities.



Additional research on low food access areas and food deserts reinforced
the argument that low food access areas are more likely to exist in low
income areas, while also arguing that low food access areas are more
likely to have a more prevalent minority population and to be at greater
risk for chronic disease (Gordon et al., 2011; Walker et al., 2010).



Research has shown a relationship between low food access and food
insecurity (Bonanno & Li, 2012; Coleman-Jensen, 2012; Mayer et al.,
2014). Mayer et al. (2014) found that easier access to quality food outlets
was associated with lower rates of food insecurity.



Compared to the general population, older adults have lower levels of food
insecurity (Coleman-Jenson et al., 2016). However, a growing number of
older adults are facing the threat of food insecurity and hunger (Ziliak &
Gunderson, 2015).



Wahl et al. (2012) called for a renewed focus in work related to
environmental gerontology that stresses the contribution of the immediate
environment during the aging process. This includes focusing on an area’s
degree of rurality and the challenges older adults face as it relates to
geographic isolation (Oswald et al., 2011; Wahl, 2005).



Satariano (2006) stressed the importance of conditions at the “summary
level” and their association with individual and community health
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outcomes. Summary-level measures look at areas as a whole, assuming
that demographic and socioeconomic differences shape the context in
which individuals function, which directly and indirectly influence health
risks and access to resources.
The review of literature revealed that areas with low food access tend to possess
certain associated summary-level environmental characteristics, most notably
disadvantaged conditions related to a higher prevalence of aging and minority
populations, low income and poverty, lower educational attainment levels, population
loss, higher levels of rurality and geographic isolation, and higher rates of morbidity.
Research also indicated that, although they are measured as separate concepts, there is
some evidence of the relationship between low food access and food insecurity. Finally,
research indicated that although older adults face relatively lower levels of food
insecurity, a growing number of older adults face the threat of hunger.
This review found that the literature did not fully address the relationship between
the summary-level characteristics of an area and senior low food access, particularly in
nonmetropolitan and rural areas. Indeed, some works have argued that findings related to
this area of research have been somewhat inconsistent and the exact nature of the
relationship between summary-level environmental characteristics and low food access
for different population sub-groups has not been fully researched and, therefore, is still
not understood adequately (Carter et al., 2014; Shannon et al., 2015). To this end, the
current study sought to examine these gaps in the literature by using secondary data
related to senior food access and summary-level demographic, socioeconomic, and
health-related environmental factors to determine if these factors could effectively predict
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levels of senior low food access in nonmetropolitan counties, with the goals of (a)
developing an initial framework for predicting and explaining the conditions under which
senior low food access persists in these nonmetropolitan counties and (b) using the results
of the quantitative analysis as an initial needs assessment that can aid in the development
of interventions to help address senior low food access in nonmetropolitan counties.
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CHAPTER III
RESEARCH METHODOLOGY
Introduction
The food environment of older adults has a strong influence on quality of life and
well-being in older age (Fitzpatrick et al., 2016). Past research has demonstrated how
food insecurity during older adulthood can lead to negative consequences such as reduced
nutrient intake, lower body mass index, lowered levels of self-reported health, and
limitations in physical functioning (Lee & Frongillo, 2001; Ziliak, Gundersen, & Haist,
2008). Extensive research also has been done on the prevalence of low food access areas
and food deserts in both urban and rural environments and the conditions under which
these areas are most likely to exist (McLeroy et al., 1988; Raja et al., 2008; Rose &
Richards, 2004; Walker et al., 2010). There still remains a research gap, however, related
to identifying the conditions under which older adults are most likely to face heightened
levels of low food access.
The current study had a two-fold purpose. First, this study aimed to serve a basic
academic purpose by integrating key elements of theories related to environmental
gerontology and ecological models of aging and human development to explain and
predict the food environment conditions of older adults, particularly as they were related
to food access. Food access in this case is defined by the distance in which a household
is located in relation to the nearest supermarket (Ver Ploeg et al., 2009). Within this
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integrated theoretical framework, this study proposed several hypotheses for testing the
relationships between demographic, socioeconomic, and health-related environmental
factors and food access among older adults, with the goal of developing an initial
framework for predicting and explaining the conditions under which senior low food
access persists in nonmetropolitan counties. It was also a goal of this study, from a basic
academic research perspective, to add to the literature on environmental gerontology and
ecological models of aging and human development by emphasizing the role of
summary-level environmental characteristics and their association with senior low food
access.
Second, this study aimed to serve an applied-evaluative purpose by utilizing the
results of the quantitative analysis to serve as an initial needs assessment that identified
the characteristics of nonmetropolitan counties that were associated with higher levels of
senior low food access. It was argued that it was appropriate to concentrate on
nonmetropolitan counties when considering that a higher proportion of older adults live
in nonmetropolitan and rural areas and that these areas also are aging at a faster rate when
compared to metropolitan and urban areas (Kirschner et al., 2006). Targeting
nonmetropolitan counties also fits well with the mission of state extension services,
organizations that have a tradition of focusing on the health and well-being of more
geographically isolated populations (Merriam & Brockett, 2007).
The ability to identify target populations and areas facing high levels of senior
low food access also opens up the possibility of developing interventions to help address
this social problem. To this end, this study’s concluding sections proposed an initial
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logic model, which outlined a possible intervention that would be designed to help
address low food access among older adults residing in nonmetropolitan counties.
Within this integrated theoretical framework, this study proposed several
hypotheses for testing the relationships between demographic, socioeconomic, and
health-related environmental factors and food access among older adults in
nonmetropolitan counties. Chapter III outlines the research hypotheses and research
design utilized in this study.

Research Hypotheses
1. There will be a positive relationship between rates of senior low food access and a
county’s proportion of adults in the young-old (age 65 to 74) age group.
2. There will be a positive relationship between rates of senior low food access and a
county’s proportion of adults in the old-old (age 75 and older) age group.
3. There will be a positive relationship between rates of senior low food access and a
county’s proportion of minority residents.
4. There will be a positive relationship between rates of senior low food access and
county-level poverty rates.
5. There will be a negative relationship between rates of senior low food access and
the proportion of college-educated residents in a county.
6. There will be a positive relationship between rates of senior low food access and a
county’s designation as a high outmigration county.
7. There will be a positive relationship between rates of senior low food access and a
county’s designation as a noncore county.
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8. There will be a positive relationship between rates of senior low food access and
rates of county-level income inequality.
9. There will be a positive relationship between rates of senior low food access and
county-level morbidity rates.
10. There will be a positive relationship between rates of senior low food access and a
county’s rate of food insecurity.

Research Method and Design
Data for this project were extracted from secondary data sources. The research
design consisted of a quantitative analysis of these secondary data sources. This
approach required that several data sets be merged based on a common identifier, in this
case the county level FIPS code. Some variables contained in these datasets were precoded by those charged with the administration of these datasets and required no further
coding or manipulation. Other variables were reconstructed, and additional variables
were created from existing variables to fit this study’s research design and proposed
statistical analysis. The purpose of the research design was to determine what countylevel socioeconomic, demographic, and health-related variables most effectively
predicted senior low food access among nonmetropolitan counties in the contiguous 48
states.

Population and Sample
The sample and unit of analysis for this study consisted of nonmetropolitan
counties from the contiguous 48 states. Nonmetropolitan counties from Alaska and
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Hawaii were not included in the because of the assumption that their nonadjacent location
in relation to other states would make it difficult to identify patterns of senior low food
access.

Description of Variables, Measurements, and/or Instruments

Predictor Variables
The predictor variables proposed for this study were related to a county’s
summary-level (or overall) demographic, socioeconomic, and health-related
characteristics. These variables were proposed as predictor variables based on the
arguments made in previous sections that explain the relationship between an
environment’s summary-level conditions and the ability of older adults to meet basic
needs, in this case acquiring adequate amounts of nutritious foods and gaining access to
adequate food outlets. Based on this study’s proposed theoretical framework, the
following predictor variables were proposed:

Proportion of Young-Old Residents
This variable was measured by the percentage of a county’s population that was
between the ages of 65 to 74 in 2010. The proportion of young-old residents in a county
was constructed as a continuous variable.
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Proportion of Old-Old Residents
This variable was measured by the percentage of a county’s population that was
aged 75 years or older in 2010. The proportion of old-old residents in a county was
constructed as a continuous variable.

Proportion of Minority Residents
This variable was measured by the percentage of a county’s population from
minority (or non-White) groups in 2010. Minority groups included the following
population subgroups: non-Hispanic African American, non-Hispanic Asian, nonHispanic Native American, Hispanic, and individuals reporting multiple race status. The
proportion of minorities in a county was constructed as a continuous variable after
subtracting the percentage of White residents in a county from 100.

County-Level Poverty Rates
This variable was measured by the percentage of a county’s population that was
living at or below the federal poverty line in 2010, as determined by federally established
poverty thresholds. County-level poverty rates were constructed as a continuous
variable.

Proportion of College Graduates
This variable was measured by the percentage of a county’s 25-and-older
population that possessed a bachelor’s degree or higher. The proportion of college
graduates was constructed as a continuous variable.
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High Outmigration Counties
This variable measured high levels of population loss through outmigration. To
be classified as a high outmigration county, a county must have recorded an estimated net
loss in population due to net outmigration of over 10% between 1988 and 2008
(McGranahan, Cromartie, & Wojan, 2010). High outmigration county status was
constructed as a dichotomous variable. Those counties designated as high outmigration
counties were assigned a code of “1.” Those counties not designated as high
outmigration counties were assigned a code of “0.”

Noncore County Status
Noncore counties are counties that do not meet the criteria to be designated as
being part of either a metropolitan or micropolitan statistical area (U.S. Department of
Agriculture, 2012). A metropolitan statistical area contains a core urban area population
of 50,000 or more (Office of Budget and Management, 2010). A micropolitan statistical
area contains an urban core population of at least 10,000 but less than 50,000 (Office of
Budget and Management, 2010). Metropolitan or micropolitan statistical areas can
consist of one or more counties and include the counties containing the core urban area,
as well as any adjacent counties that have a high degree of social and economic
integration (as measured by commuting patterns for work purposes) with the urban core
(Office of Budget and Management, 2010). With noncore counties meeting none of the
aforementioned criteria, these counties represent the most rural and geographically
isolated counties in terms of their relative location to urban centers. Noncore status was
constructed as a dichotomous variable. Those counties designated as noncore counties
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were assigned a code of “1.” Those counties designated as metropolitan or micropolitan
counties were assigned a code of “0.”

Income Inequality Ratios
This variable was measured by the ratio of household income at the 80th
percentile level with the household income at the 20th percentile level. A higher ratio
indicated higher levels of income inequality. These ratios are determined by the U.S.
Census Bureau and are reported by the American Community Survey. Income inequality
ratios were constructed as a continuous variable.

County Morbidity Index
This variable was measured through the creation of an index that took into
account the proportion of a county’s residents that had been designated as obese, the
proportion of a county’s residents that had been diagnosed with diabetes, and the
proportion of a county’s residents that had self-reported health levels of “poor” or “fair.”
To create the county morbidity index, these three variables (which were displayed as
percentages) were added together and the sum was divided by three to create the index.
The Cronbach’s coefficient alpha for the three-item index (α = .758), indicated high intercorrelation and adequate internal reliability for further testing. The end product of the
index was treated as a continuous variable.
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Food Insecurity Rates
This variable was measured by the percentage of food insecure households in a
county. According to standards established by the U.S. Department of Agriculture, a
household without dependent children that reports three or more conditions that indicate
food insecurity are classified as being food insecure (Coleman-Jenson et al., 2016).
These conditions center around the inability to afford or acquire adequate amounts of
food for one or more household members because of insufficient money and other
resources related to acquiring food (Coleman-Jenson, et al., 2016). Food insecurity rates
are calculated as percentages and for purposes of the current study’s analysis were treated
as a continuous variable.

Outcome Variable
Senior Food Access
Food access is measured based on the distance between one’s residence and the
nearest supermarket. A household is considered to be challenged with low food access if
it is located 1 mile or more from a supermarket or large grocery store in an urban area or
if it is located 10 miles or more from a supermarket or large grocery store in a rural area
(Ver Ploeg et al., 2009). Morton and Blanchard (2007) designated those counties in
which at least one-half (50%) of the entire population experienced low food access as low
food access counties.
Given the nature of the older adult population, this study proposed a modified
approach compared to the approach taken by Morton and Blanchard (2007) in their
definition of low food access counties. To this end, senior low food access counties were
48

designated through the use of the Tukey’s Hinge method or five-number summary
(Tukey, 1977). This allowed for a more balanced sample, as initial review of the data on
senior low food access indicated that a small percentage of counties reached the 50%
threshold in terms of the proportion of low food access seniors. It also was argued that it
is important to consider the health and mobility issues faced in older age when setting a
threshold for senior low food access. Such challenges can make low food access a more
serious problem for older adults whose health issues and possible transportation
limitations can amplify the problems associated with low access to healthy foods.
In using the Tukey’s Hinge method, which originally was designed to detect
outliers in a data set, cases are arranged in ascending order and categorized into quartiles
or “hinges.” There are three hinges according to Tukey (1977): the lower hinge, which
corresponds to the first quartile (or 25th percentile), the median (the middlemost case in
an ordered set), and the upper hinge, which corresponds to the third quartile (or 75th
percentile; Tukey, 1977).
Using this method, those counties that fell within or beyond the upper hinge (also
referred to as the third quartile or 75th percentile) of rates of county-level low food access
for older adults were designated as senior low food access counties. Counties were
divided into two groups based on the percentage of older adults experiencing low food
access. Counties that fell within or beyond the upper hinge of counties of low food
access for older adults were assigned a code of “1,” while counties that fell below this
threshold were assigned a code of “0.”
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Data Collection and Procedures
The data for this study were collected from several secondary sources. All data
utilized for purposes of analysis were at the county level. County-level data were utilized
for this study because counties provide clearly defined boundaries to establish food
environments. Counties also typically serve as service areas for program planners and
extension professionals when they are developing programs and interventions.
Data related to senior food access came from the U.S. Department of
Agriculture’s Food Environment Atlas. The Food Environment Atlas serves as a
database that allows researchers to analyze data related to food environment factors.
These factors include proximity to stores and restaurants, food prices, food and nutrition
assistance programs, and community characteristics. The major objectives of the Food
Environment Atlas are (a) to assemble statistics on food environment indicators to
stimulate research on the determinants of food choices and diet quality and (b) to provide
an overview of a community's ability to access healthy food (U.S. Department of
Agriculture, 2017).
Socioeconomic and demographic indicator data were largely collected from the
U.S. Census Bureau. Additional county-level data, primarily related to health indicators,
income inequality, and food insecurity were collected from the County Health Rankings
and Roadmap program, a database maintained by the University of Wisconsin’s
Population Health Institute.
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Statistical Analyses

Identification of Senior Low Food Access Counties
As noted earlier, senior low food access counties were classified as those counties
in which the rate of older adults facing low food access fell within or beyond the third
quartile of nonmetropolitan counties. Further description of the Tukey Hinge method for
designating senior low food access counties was included in the analysis section in
Chapter IV prior to reports of other statistical analyses.

Univariate Analysis: Descriptive Statistics and ANOVA
Basic descriptive statistics related to the predictor variables used in the analysis
also were included prior to the multivariate analysis. Within the reporting of descriptive
statistics, comparisons of means through a one-way analysis of variance (ANOVA) were
made between those counties that were designated as senior low food access counties and
nonsenior low food access counties to determine if differences between these counties
were statistically significant.

Multivariate Analysis: Logistic Regression
A logistic regression model was utilized as the primary multivariate statistical
analysis for this study, and it also served as the main determinant in the decisions to
accept or reject the study’s research hypotheses. In taking this analytical approach, it was
possible to determine the ability of the predictor variables presented in the previous
section to predict and assign the probability of group membership for the dichotomous
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outcome variable in this study, which is the classification of a county as a senior low food
access county. Similar to linear regression, logistic regression models provide
knowledge of the relationships and strengths among the variables by displaying which
variables are the strongest predictors of group membership (Hair et al., 2010). Like
linear regression, measures of logistic regression also have the capability of reporting the
contribution of the independent (or predictor) variables in explaining the variance or
change in the dependent (or outcome) variable (Hair et al., 2010).
The proposed statistical analysis focused on nonmetropolitan counties and took a
national level approach for its main findings. The results of the national level analysis
were used to determine whether a research hypothesis was accepted or rejected; however,
an additional analysis of the same kind was conducted that looked at nonmetropolitan
counties located in the Census South Region of the United States. It was proposed that
this approach be taken to explore the possibility of unique differences that may exist
between nonmetropolitan counties in subregions of the United States and
nonmetropolitan counties nationwide.
As Table 1 shows, the Census South Region is comprised of 16 states in three
divisions. The South Atlantic division includes the states of Delaware, Florida, Georgia,
Maryland, North Carolina, South Carolina, Virginia, and West Virginia. The East South
Central division includes the states of Alabama, Kentucky, Mississippi, and Tennessee.
Finally, the West South Central division includes the states of Arkansas, Louisiana,
Oklahoma, and Texas (U.S. Census Bureau, 2016). It was argued that this Census
Region is the most appropriate region for the testing of the proposed research hypotheses
due to its highly nonmetropolitan nature, thus providing a robust sample appropriate for
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the analysis proposed for this study. This region has, historically, also recorded some of
the highest rates of senior food insecurity in the nation (Ziliak & Gunderson, 2016).
Conducting an analysis on a smaller scale also provides a more realistic picture for
possible interventions to address senior low food access, as an intervention of this kind
would most likely start at a more localized level.
Table 1

States and divisions of the Census South Region
South Atlantic
Delaware
Florida
Georgia
Maryland
North Carolina
South Carolina
Virginia
West Virginia

East South Central
Alabama
Kentucky
Mississippi
Tennessee

West South Central
Arkansas
Louisiana
Oklahoma
Texas

Summary
From a basic academic research perspective, the current study aimed to explore
the potential of integrating key elements of theories related to environmental gerontology
and ecological models of aging and human development to explain and predict the food
environment conditions of older adults, particularly as they were related to food access.
Food access in this case is defined by the distance in which a household is located in
relation to the nearest supermarket (Ver Ploeg et al., 2009). Within this integrated
theoretical framework, this study proposed several hypotheses for testing the
relationships between demographic, socioeconomic, and health-related environmental
factors and food access among older adults, with the goal of developing an initial
framework for predicting and explaining the conditions under which senior low food
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access persists in nonmetropolitan counties. It was also the goal of this study, from an
applied-evaluative standpoint, to utilize the results of the current study’s quantitative
analysis as an initial needs assessment that would assist in the development of an
intervention that addressed senior low food access in nonmetropolitan counties.
To accomplish these goals, a three-step statistical analysis was employed. In the
first step, senior low food access counties were identified through a Tukey’s Hinge
analysis. In the second step, a comparison of means was conducted through a one-way
analysis of variance (ANOVA) of the study’s predictor variables to determine if there
was a significant difference between senior low food access counties and non-senior low
food access counties. In the final step, a logistic regression model was employed to
determine which of the study’s predictor variables most effectively classified a county’s
status as either a senior low food access county or a non-senior low food access county.
Chapter IV provides detailed results of the current study’s analyses.
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CHAPTER IV
RESULTS AND FINDINGS

Introduction
The current study had a two-fold purpose. First, this study aimed to serve a basic
academic purpose by integrating key elements of theories related to environmental
gerontology and ecological models of aging and human development to explain and
predict the food environment conditions of older adults, particularly as they were related
to food access. Food access in this case is defined by the distance in which a household
is located in relation to the nearest supermarket (Ver Ploeg et al., 2009). Within this
integrated theoretical framework, this study proposed several hypotheses for testing the
relationships between demographic, socioeconomic, and health-related environmental
factors and food access among older adults, with the goal of developing an initial
framework for predicting and explaining the conditions under which senior low food
access persists in nonmetropolitan counties. It was also a goal of this study, from a basic
academic research perspective, to add to the literature on environmental gerontology and
ecological models of aging and human development by emphasizing the role of
summary-level environmental characteristics and their association with senior low food
access.
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Second, this study aimed to serve an applied-evaluative purpose, by utilizing the
results of the quantitative analysis to serve as an initial needs assessment that identified
the characteristics of nonmetropolitan counties that were associated with higher levels of
senior low food access. It was argued that it was appropriate to concentrate on
nonmetropolitan counties when considering that a higher proportion of older adults live
in nonmetropolitan and rural areas and that these areas also are aging at a faster rate when
compared to metropolitan and urban areas (Kirschner et al., 2006). Targeting
nonmetropolitan counties also fits well with the mission of state extension services,
organizations that have a tradition of focusing on the health and well-being of more
geographically isolated populations (Merriam & Brockett, 2007).
The ability to identify target populations and areas facing high levels of senior
low food access also opens up the possibility of developing interventions to help address
this social problem. To this end, this study’s concluding sections proposed an initial
logic model, which outlined a possible intervention that would be designed to help
address low food access among older adults residing in nonmetropolitan counties.
The focus of Chapter IV is to describe the analyses of data that were conducted to
address the study’s goals from a basic academic perspective in order to establish a basis
for a needs assessment and the eventual development of an intervention that would
address the low food access situations of older adults in nonmetropolitan counties.

Analytical Strategy
This study’s analytical strategy consisted of three major steps. The first step of
the analytical strategy dealt with the identification of senior low food access counties.
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The second step of the analytical strategy was a univariate analysis that focused on using
descriptive statistics and tests of statistical significance to compare senior low food
access counties with nonsenior low food access counties in terms of the means and
frequencies of the predictor variables. The third and final step of the analytical strategy
was a multivariate analysis that employed a logistic regression model. This final step of
the analytical strategy was the most crucial, as the results of this analysis were used as the
main determinant in the decision to accept or reject the study’s research hypotheses.
After the identification of senior low food access counties in the first step of the
analytical strategy, the univariate and multivariate analyses were employed on a national
sample of nonmetropolitan counties in the contiguous 48 states (n = 1,948). Using the
same thresholds for identifying senior low food access counties at the national level,
additional univariate and multivariate analyses were conducted that focused on the 16
states of the Census South Region. The results of each step of this study’s analytical
strategy are described in greater detail in the following sections.

Nationwide Analysis

Identification of Senior Low Food Access Counties
Given the nature of the older adult population, a modified approach was taken to
identify senior low food access counties. From a quantitative or data-driven perspective,
low food access counties and food desert counties traditionally have been identified
through the approach established by Morton and Blanchard (2007), which defined low
food access counties as those nonmetropolitan counties in which 50% of a county’s
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residents lived 10 or more miles away from the nearest supermarket. When establishing
a threshold for identifying senior low food access counties, it is important to consider the
health and mobility issues faced in older age. Such challenges can make low food access
a more serious problem for older adults whose health issues and possible transportation
limitations can amplify the problems associated with low food access.
To this end, senior low food access counties were designated through the use of
the Tukey’s Hinge Method or five-number summary (Tukey, 1977). This allowed for a
more balanced sample, as initial review of the data on senior low food access indicated
that a small percentage of nonmetropolitan counties reached the 50% threshold in terms
of the proportion of low food access seniors at the county level.
Tukey’s Hinge Method was proposed and popularized by John Tukey (1977) in
his work on exploratory data analysis. Through this method, which was originally
designed to detect outliers in a data set, cases are arranged in ascending order and then
categorized into quartiles or “hinges.” There are three hinges according to Tukey (1977):
the lower hinge, which corresponds to the first quartile (or 25th percentile), the median
(the middlemost case in an ordered data set), and the upper hinge, which corresponds to
the third quartile (or 75th percentile; Tukey, 1977). The other two figures of note in the
five-number summary include the minimum and maximum values in an ordered data set.
Using this method, those counties whose rates of senior low food access fell
within or beyond the upper hinge (also referred to as the third quartile or 75th percentile)
of rates of county-level low food access for older adults were designated as senior low
food access counties. Counties then were divided into two groups to create a
dichotomous variable. Counties that were designated as senior low food access counties
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were assigned a code of “1,” while counties that fell below this threshold were assigned a
code of “0.” Counties that failed to meet this threshold were designated as nonsenior low
food access counties.
Values of county food access were measured in terms of percentages. Results of
the Tukey’s Hinge Method or five-number summary showed that the minimum value was
0.00%, the maximum value was 100.00%, the value of the lower hinge (25th percentile)
was 10.18%, the median value was 18.62%, and the value of the upper hinge (75th
percentile) was 30.92%. Based on the results of this analysis, senior low food access
counties were designated as those counties in which at least 30.92% of older adults faced
low food access. Of the 1,948 counties under analysis, a total of 487 counties met the
criteria to be classified as senior low food access counties. The results of the Tukey’s
Hinge Method or five-number summary are displayed in Table 2.
Table 2

Results of Tukey Hinge Method
Value
0.00
100.00
10.18
18.62
30.92

Minimum Value
Maximum Value
Lower Hinge (25th percentile)
Median
Upper Hinge (75th percentile)

Univariate Analysis
In order to compare senior low food access counties to nonsenior low food access
counties, a univariate analysis was conducted. The purpose of this analysis was to
compare the means of the predictor variables between the two groups of counties through
the application of a one-way analysis of variance (ANOVA) to determine if the
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differences in means between the two groups of counties were statistically significant.
This analysis also compared the frequencies of the two dichotomous predictor variables
(high outmigration county status and noncore county status) between the two county
types.
The results of the univariate analysis indicated that senior low food access
counties had a larger proportion of young-old (ages 65 to 74) and old-old residents (age
75 and older) when compared to nonsenior low food access counties. When looking at
the rate of young-old residents, results indicated that, on average, 10.54% (SD = 2.93) of
residents in senior low food access counties were between the ages of 65 and 74, versus
an average of 10.10% (SD = 2.19) for nonsenior low food access counties. This
difference was found to be statistically significant as determined by a one-way ANOVA
(F(1, 1,946) = 12.29, p < .001).
When comparing the proportions of old-old residents, results of the univariate
analysis indicated that, on average, 9.11% (SD = 2.87) of residents in senior low food
access counties were aged 75 years or older, versus an average of 7.96% (SD = 2.04) for
nonsenior low food access counties. This difference was found to be statistically
significant as determined by a one-way ANOVA (F(1, 1,946) = 95.51, p < .001).
In terms of poverty rates, results of the univariate analysis indicated that senior
low food access counties had a lower mean poverty rate (M = 16.83, SD = 6.51) than
nonsenior low food access counties (M = 18.33, SD = 6.33). This difference was found
to be statistically significant as determined by a one-way ANOVA (F(1, 1,946) = 20.22, p
< .001).
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On average, senior low food access counties had a higher proportion of minority
residents (M = 20.91, SD = 21.65) than nonsenior low food access counties (M = 19.19,
SD = 19.37). This difference was not statistically significant as determined by a one-way
ANOVA (F(1, 1,946) = 2.71 , p = 0.10).
In terms of educational attainment, senior low food access counties had a higher
proportion of college educated individuals (M = 17.71, SD = 6.24) than non-senior low
food access counties (M = 16.46, SD = 6.45). This difference was found to be
statistically significant as determined by a one-way ANOVA (F(1, 1,946) = 13.94 , p <
.001).
Senior low food access counties had lower income inequality ratios (M = 4.40, SD
= 0.73) than non-senior low food access counties (M = 4.57, SD = 0.71), indicating that
there was less income inequality in senior low food access counties. This difference was
found to be statistically significant as determined by a one-way ANOVA (F(1, 1,946) =
20.65, p < .001).
Senior low food access counties had lower morbidity rates (M = 18.20, SD = 3.65)
than non-senior low food access counties (M = 19.62, SD = 3.72). This difference was
found to be statistically significant as determined by a one-way ANOVA (F(1, 1,946) =
53.72, p < .001).
Senior low food access counties had lower food insecurity rates (M = 14.18, SD =
4.20) than non-senior low food access counties (M = 15.82, SD = 4.04). This difference
was found to be statistically significant as determined by a one-way ANOVA (F(1,
1,946) = 58.99, p < .001).
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When comparing the two dichotomous predictor variables, results indicated that
senior low food access counties were more likely to be classified as high outmigration
counties, as 57.49% of senior low food access counties were designated as high
outmigration counties versus 28.75% for non-senior low food access counties. Results
also revealed that 77.82% of senior low food access counties were designated as noncore
counties versus 63.79% for non-senior low food access counties. The results of the
nationwide univariate analysis are presented in Tables 3 and 4.
Table 3

Comparison of means for predictor variables between county types

Senior Low Food
Predictor Variable
Access Counties
Percent Young-Old
10.54
Percent Old-Old
9.11
Poverty Rate
16.83
Percent Minority Population
20.91
Percent with Bachelor’s or Higher
17.71
Income Ratio
4.40
Morbidity Rates
18.20
Food Insecurity Rates
14.18
Table 4

Non-senior Low
Food Access
Counties
10.10
7.96
18.33
19.19
16.46
4.57
19.62
15.82

p
<.001
<.001
<.001
0.10
<.001
<.001
<.001
<.001

Comparison of frequencies for dichotomous predictor variables between
county types

Predictor Variable
High Outmigration County Status
Noncore County Status

Senior Low Food
Access Counties
57.49
77.82

Non-senior Low Food
Access Counties
28.75
63.79

Multivariate Analysis
A logistic regression model was utilized as the primary statistical application to
test this study’s research hypotheses. Through the application of a logistic regression
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model, it was possible to determine the ability of the predictor variables to assign the
probability of group membership for the dichotomous outcome variable in this study,
which was the classification of a county as either a senior low food access county or a
non-senior low food access county. Similar to multiple linear regression, logistic
regression models provide knowledge of the relationships and strengths among the
variables by displaying which variables are the strongest predictors of group membership
(Hair et al., 2010). Also, similar to multiple linear regression, measures of logistic
regression have the capability of reporting the contribution of the predictor variables in
explaining the variance or change in the outcome variables (Hair et al., 2010). The
following sections discuss the assumptions of logistic regression models and the
arguments of whether the present model met these assumptions. The model’s summary
statistics and the results of the logistic regression model also will be discussed.

Assumptions of Logistic Regression
One of the main differences between logistic regression models and linear
regression models is the lack of assumption testing that is required for logistic regression
models (Hair et al., 2010). One of the major assumptions of logistic regression models is
the assumption of a dichotomous dependent (or outcome) variable (Hair et al., 2010;
Peng, Lee, & Ingersoll, 2002). The model in this study met this assumption as the
outcome variable was constructed as dichotomous through the classification of counties
as either senior low food access counties (assigned a code of “1”) or non-senior low food
access counties (assigned a code of “0”). The assumptions of logistic regression state
that variables in these groups must be mutually exclusive, a case can only be in one
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group, and every case must be a member of one of the groups (Hair et al., 2010). The
procedures taken in the identification of senior low food access counties assured that this
assumption was met since a minimum threshold was set for a county to be classified as a
senior low food access county. All other counties were classified as non-senior low food
access counties.
In addition to these assumptions, other assumptions of logistic regression state
that this method does not assume a linear relationship between the dependent (or
outcome) and independent (or predictor) variables. Further, the predictor variables in a
logistic regression model do not need to be interval, normally distributed, linearly related,
nor of equal variance within each group. Finally, larger samples are required for logistic
regression than for multiple linear regression because maximum likelihood coefficients in
logistic regression are large sample estimates. A minimum of 50 cases per predictor
variable is recommended (Hair et al., 2010). This study used a total of 10 predictor
variables and a sample size of 1,948 cases, which was deemed as a sufficient sample size
for meeting this assumption.

Summary Statistics
Several summary statistics traditionally accompany logistic regression models.
These summary statistics are intended to explain the model’s effectiveness in
summarizing the overall appropriateness and strength of the model in terms of explaining
the impact of the predictor variables on the dichotomous outcome variable. These
summary statistics, which are described in the following sections and displayed in Tables
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5, 6, and 7, include a Model Chi-square, the Hosmer and Lemeshow Goodness-of-Fit
Test, pseudo R2 measures, and group classification statistics (Peng et al., 2002).

Model Chi-Square
The Model Chi-square of the logistic regression model revealed that the full
model was statistically significant (2 = 309.66, p < .001, df = 10). These results indicate
that the model was an appropriate fit for the study’s analysis since significance levels
demonstrated the existence of a relationship between the predictor and outcome variables
used in the analysis.

Hosmer and Lemeshow Goodness-of-Fit Test
The Hosmer and Lemeshow Goodness-of-Fit test is an inferential test that
measures the correspondence of the actual and predicted values of the outcome variable.
In contrast to the Model Chi-square test, this test indicates appropriate fit between data
and analysis if its results are not statistically significant (Peng et al., 2002). The results of
the Hosmer and Lemeshow goodness-of-fit test (2 = 6.07, p = 0.64, df = 8), reinforced
the argument made by the initial Chi-square test that the model was an appropriate fit for
the study’s data and analysis (see Table 5).
Table 5

Goodness-of-fit tests for the nationwide logistic regression model

2

Test
Model chi square
Hosmer and Lemeshow goodness-of-fit test

309.66
6.07
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p
< .001
0.64

df
10
8

Pseudo R2 Measures
The explained variance of logistic regression models is measured through the Cox
and Snell R-Squared statistic and the Nagelkerke’s R-Squared statistic (Peng et al.,
2002). The Cox and Snell R-Squared statistic was recorded at .147, meaning that 14.7%
of the variation in the outcome variable was explained by the predictor variables in the
logistic regression model. The Nagelkerke’s R-Squared statistic of .218 indicated that
21.8% of the variation in the outcome variable was explained by the predictor variables
in the logistic regression model. Both the Cox and Snell R-Squared statistic and the
Nagelkerke’s R-Squared statistic indicated a weak to moderate relationship between
prediction and grouping. Although levels of explained variance were relatively low, the
statistically significant results of the model fit statistics supported the argument that the
overall model was acceptable in terms of statistical and practical significance (see Table
6).
Table 6

Pseudo R2 measures for the nationwide logistic regression model

Step
1

-2 Log likelihood
1881.20

Cox & Snell R
Square
.147

Nagelkerke R
Square
.218

Group Classification
The overall prediction success of the logistic regression model was recorded at
77.80% (94.20% for non-senior low food access counties and 28.50% for senior low food
access counties; see Table 7).
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Table 7

Group classification for the nationwide logistic regression model
Predicted

Non-Senior Low
Food Access Senior Low Food Percentage
Observed
County
Access County
Correct
Non-Senior Low Food Access County
1,376
85
94.20
Senior Low Food Access County
348
139
28.50
Overall Percentage
77.80

Model Results
A logistic regression analysis was conducted to predict the low food access status
of nonmetropolitan counties in the contiguous 48 states (n = 1,948). Measures related to
a county’s older adult population, minority population, poverty rate, educational
attainment levels, high outmigration county status, noncore county status, income
inequality ratios, morbidity rates, and food insecurity rates were used to predict the
probability of a county’s status as a senior low food access county or a non-senior low
food access county.
Table 8 displays the results of the logistic regression analysis. The results of the
logistic regression analysis were reported in light of the proposed research hypotheses.
To this end, each hypothesis is listed in the following sections.

Research Hypothesis 1
Research Hypothesis 1 stated: There will be a positive relationship between rates
of senior low food access and a county’s proportion of adults in the young-old (age 65 to
74) age group.
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Results of the logistic regression model indicated that there was a positive and
statistically significant relationship between a county’s proportion of adults in the youngold (age 65 to 74) age group and senior low food access (B = .06, p = .05). This result
suggested that, as a county’s proportion of adults in the young-old age group increased,
the predicted probability of a county’s classification as a senior low food access county
also increased. Further analysis of this relationship through the examination of the
exponentiated coefficient (eB) indicated that when the proportion of adults in the youngold age group increased by one percentage point, a county was 1.06 times more likely to
be classified as a senior low food access county.

Research Hypothesis 2
Research Hypothesis 2 stated: There will be a positive relationship between rates
of senior low food access and a county’s proportion of adults in the old-old (age 75 and
older) age group.
Results of the logistic regression model indicated that there was a positive and
statistically significant relationship between a county’s proportion of adults in the old-old
(age 75 and older) age group and senior low food access (B = .13, p < .001). This result
suggested that as a county’s proportion of adults in the old-old age group increased, the
predicted probability of a county’s classification as a senior low food access county also
increased. Further analysis of this relationship through the examination of the
exponentiated coefficient (eB) indicated that, when the proportion of adults in the old-old
age group increased by one percentage point, a county was 1.14 times more likely to be
classified as a senior low food access county.
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Research Hypothesis 3
Research Hypothesis 3 stated: There will be a positive relationship between rates
of senior low food access and a county’s proportion of minority residents.
Results of the logistic regression model indicated that there was a positive and
statistically significant relationship between a county’s proportion of minority residents
and senior low food access (B = .04, p < .001). This result suggested that as a county’s
proportion of minority residents increased, the predicted probability of a county’s
classification as a senior low food access county also increased. Further analysis of this
relationship through the examination of the exponentiated coefficient (eB) indicated that,
when the proportion of minority residents increased by one percentage point, a county
was 1.04 times more likely to be classified as a senior low food access county.

Research Hypothesis 4
Research Hypothesis 4 stated: There will be a positive relationship between rates
of senior low food access and county-level poverty rates.
Results of the logistic regression model indicated that there was a positive and
statistically significant relationship between a county’s poverty rate and senior low food
access (B = .05, p < .05). This result suggested that as a county’s poverty rate increased,
the predicted probability of a county’s classification as a senior low food access county
also increased. Further analysis of this relationship through the examination of the
exponentiated coefficient (eB) indicated that, when a county’s poverty rate increased by
one percentage point, that county was 1.05 times more likely to be classified as a senior
low food access county.
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Research Hypothesis 5
Research Hypothesis 5 stated: There will be a negative relationship between rates
of senior low food access and the proportion of college-educated residents in a county.
Results of the logistic regression model indicated that there was not a statistically
significant relationship between a county’s proportion of college-educated residents and
senior low food access (B = .00, p = .711). This result suggested that a county’s
proportion of college-educated residents was not an effective predictor of a county’s
classification as a senior low food access county. Further analysis of this relationship
through the examination of the exponentiated coefficient (eB) indicated that, when a
county’s proportion of college-educated residents increased by one percentage point, the
odds ratio was 1.00, further displaying the lack of a relationship between these variables.

Research Hypothesis 6
Research Hypothesis 6 stated: There will be a positive relationship between rates
of senior low food access and a county’s designation as a high outmigration county.
Results of the logistic regression model indicated that there was a positive and
statistically significant relationship between a county’s designation as a high
outmigration county and senior low food access (B = 1.04, p < .001). This result
suggested that a county’s designation as a high outmigration county could effectively
predict a county’s classification as a senior low food access county. Further analysis of
this relationship through the examination of the exponentiated coefficient (eB) indicated
that counties that were designated as high outmigration counties were 2.84 times more

70

likely to also be designated as senior low food access counties when compared to
counties that were not designated as high outmigration counties.

Research Hypothesis 7
Research Hypothesis 7 stated: There will be a positive relationship between rates
of senior low food access and a county’s designation as a noncore county.
Results of the logistic regression model indicated that there was a positive and
statistically significant relationship between a county’s designation as a noncore county
and senior low food access (B = .29, p < .05). This result suggested that a county’s
designation as a noncore county could effectively predict a county’s classification as a
senior low food access county. Further analysis of this relationship through the
examination of the exponentiated coefficient (eB) indicated that counties that were
designated as noncore counties were 1.34 times more likely to also be designated as
senior low food access counties when compared to counties that were not designated as
noncore counties.

Research Hypothesis 8
Research Hypothesis 8 stated: There will be a positive relationship between rates
of senior low food access and rates of county-level income inequality.
Results of the logistic regression model indicated that there was a negative and
statistically significant relationship between a county’s rates of income inequality and
senior low food access (B = -.28, p = .011). This result suggested that as a county’s rate
of income inequality increased, the likelihood of a county’s classification as a senior low
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food access county decreased. Further analysis of this relationship through the
examination of the exponentiated coefficient (eB) indicated that, when a county’s rate of
income inequality increased by one percentage point, the odds ratio was 0.76, further
indicating a negative relationship between these variables.

Research Hypothesis 9
Research Hypothesis 9 stated: There will be a positive relationship between rates
of senior low food access and county-level morbidity rates.
Results of the logistic regression model indicated that there was a negative and
statistically significant relationship between a county’s rates of morbidity and senior low
food access (B = -.20, p < .001). This result suggested that, as a county’s rate of
morbidity increased, the likelihood of a county’s classification as a senior low food
access county decreased. Further analysis of this relationship through the examination of
the exponentiated coefficient (eB) indicated that, when a county’s rate of income
inequality increased by one percentage point, the odds ratio was 0.82, further indicating a
negative relationship between these variables.

Research Hypothesis 10
Research Hypothesis 10 stated: There will be a positive relationship between rates
of senior low food access and a county’s rate of food insecurity.
Results of the logistic regression model indicated that there was no statistically
significant relationship between a county’s rate of food insecurity and senior low food
access (B = - .04, p = .960). This result suggested that a county’s rate of food insecurity
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was not an effective predictor of a county’s classification as a senior low food access
county. Further analysis of this relationship through the examination of the
exponentiated coefficient (eB) indicated that when a county’s rate of food insecurity
increased by one percentage point the odds ratio was 0.96, indicating that there was no
relationship between these variables.
Table 8

Results of the logistic regression model for the nationwide sample

Predictor
Percent Young Old
Percent Old-Old
Percent Minority Population
Poverty Rate
Percent with Bachelor’s or Higher
High Outmigration County Status
Noncore County Status
Income Ratio
Morbidity Rates
Food Insecurity Rates
Constant

2

B
.06*
.13***
.04***
.05*
.00
1.04***
.29*
- .28*
- .20*
- .04
.59

df

SEB
.03
.03
.00
.02
.01
.13
.14
.11
.03
.02
.71
309.66
10

eB
1.06
1.14
1.04
1.05
1.00
2.84
1.34
0.76
0.82
0.96
1.81

*p < .05. **p < .01. ***p < .001.

Census South Region Analysis
In addition to the analysis conducted at the national level, an additional analysis
was conducted which focused on the Census South Region. This region encompasses 16
states which are organized into three divisions. The South Atlantic division is comprised
of the states of Delaware, Florida, Georgia, Maryland, North Carolina, South Carolina,
Virginia, and West Virginia. The East South Central division is comprised of the states
of Alabama, Kentucky, Mississippi, and Tennessee. Finally, the West South Central

73

division is comprised of the states of Arkansas, Louisiana, Oklahoma, and Texas (U.S.
Census Bureau, 2016).
This Census Region is an appropriate region for the testing of the proposed
research hypotheses due to its highly rural and nonmetropolitan nature, thus providing a
robust sample appropriate for the analysis proposed for this study. This region has,
historically, also recorded some of the highest rates of senior food insecurity in the nation
(Ziliak & Gunderson, 2016), which makes it a prime area for the employment of an
intervention that focuses on improving the food access situation for older adults.
Conducting this analysis on a more regional scale also fits well with the goal of
designing interventions to address senior low food access in nonmetropolitan areas.
Ideally, initial interventions would be implemented at a more local and regional level.
Conducting an analysis at a more specific regional level could help to hone the initial
needs assessments that are used in aiding the development of interventions.

Analytical Strategy for Census South Region Analysis
The same threshold for identifying and designating senior low food access
counties at the national level was used for the Census South Region. Therefore, any
county in the Census South Region that recorded a senior low food access rate of at least
30.92% was designated as a senior low food access county.
With this threshold already in place, the first major step of the analytical strategy
for the Census South Region was a univariate analysis that focused on using descriptive
statistics and tests of statistical significance to compare senior low food access counties
with non-senior low food access counties in terms of the means and frequencies of the
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predictor variables. Like the nationwide analysis, the descriptive statistics in the
univariate analysis for the Census South Region focused on the comparison of the two
county types in terms of the predictor variables. The second step of the analytical strategy
for the Census South Region was a multivariate analysis that employed a logistic
regression model.

Identification of Senior Low Food Access Counties
A total of 132 counties met the criteria to be classified as senior low food access
counties in the Census South Region.

Univariate Analysis: Census South Region
In order to compare those counties designated as senior low food access counties
with non-senior low food access counties in the Census South Region, a univariate
analysis was conducted. The purpose of this analysis was to compare the means of the
predictor variables between the two groups of counties through the application of a oneway analysis of variance (ANOVA) to determine if the differences in means between the
two groups of counties were statistically significant. This analysis also compared the
frequencies of the two dichotomous predictor variables (high outmigration county status
and noncore county status) between the two county types.
The results of the univariate analysis indicated that senior low food access
counties had a larger proportion of young-old (ages 65 to 74) and old-old residents (age
75 and older) when compared to non-senior low food access counties. When looking at
young-old residents, results indicated that, on average, 10.40% (SD = 2.94) of residents in
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senior low food access counties in the Census South Region were between the ages of 65
and 74, versus an average of 10.13% (SD = 2.17) for non-senior low food access
counties. This difference was not statistically significant as determined by a one-way
ANOVA (F(1, 828) = 1.52, p = 0.22).
When comparing the proportions of old-old residents, results of the univariate
analysis indicated that, on average, 7.84% (SD = 2.45) of residents in senior low food
access counties in the Census South Region were aged 75 years or older, versus an
average of 7.44% (SD = 1.71) of residents in non-senior low food access counties. This
difference was found to be statistically significant as determined by a one-way ANOVA
(F(1, 828) = 5.22, p < 0.05).
In terms of poverty rates, results of the univariate analysis indicated that senior
low food access counties had a lower mean poverty rate (M = 20.31, SD = 6.64) than
non-senior low food access counties (M = 22.12, SD = 5.91). This difference was found
to be statistically significant as determined by a one-way ANOVA (F(1, 828) = 9.99, p <
0.01).
On average, senior low food access counties had a higher proportion of minority
residents (M = 34.63, SD = 21.18) than non-senior low food access counties (M = 28.84,
SD = 21.52). This difference was found to be statistically significant as determined by a
one-way ANOVA (F(1, 828) = 8.08, p < 0.01).
In terms of educational attainment, senior low food access counties had a higher
proportion of college-educated individuals (M = 15.36, SD = 6.09) than non-senior low
food access counties (M = 14.21, SD = 4.97). This difference was found to be
statistically significant as determined by a one-way ANOVA (F(1, 828) = 8.40, p < 0.01).
76

Senior low food access counties had lower income inequality ratios (M = 4.74, SD
= 0.75) than non-senior low food access counties (M = 4.96, SD = 0.70), indicating that
there was less income inequality in senior low food access counties. This difference was
found to be statistically significant as determined by a one-way ANOVA (F(1, 828) =
10.71, p < 0.01).
Senior low food access counties had lower morbidity rates (M = 21.59, SD = 3.66)
than non-senior low food access counties (M = 22.36, SD = 2.94). This difference was
found to be statistically significant as determined by a one-way ANOVA (F(1, 828) =
7.01, p < 0.01).
Senior low food access counties had lower food insecurity rates (M = 17.31, SD =
4.48) than non-senior low food access counties (M = 18.15, SD = 3.99). This difference
was found to be statistically significant as determined by a one-way ANOVA (F(1, 828)
= 4.73, p < 0.05).
When comparing the two dichotomous predictor variables, results of the
univariate analysis indicated that senior low food access counties were more likely to be
classified as high outmigration counties, as 46.21% of senior low food access counties
were designated as high outmigration counties versus 25.64% for non-senior low food
access counties. Results of the univariate analysis also revealed that 71.21% of senior
low food access counties were designated as noncore counties versus 68.05% for nonsenior low food access counties. The results of the Census South Region univariate
analysis are presented in Tables 9 and 10.
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Table 9

Comparison of means for predictor variables between county types in
Census South Region

Senior Low Food Non-senior Low Food
Predictor Variable
Access Counties
Access Counties
Percent Young-Old
10.40
10.13
Percent Old-Old
7.84
7.44
Percent Minority Population
34.63
28.84
Poverty Rate
20.31
22.12
Percent with Bachelor’s or Higher
15.36
14.21
Income Ratio
4.74
4.96
Morbidity Rates
21.59
22.36
Food Insecurity Rates
17.31
18.15
Table 10

p
0.22
< 0.05
< 0.01
< 0.01
< 0.01
< 0.01
< 0.01
< 0.05

Comparison of frequencies for dichotomous predictor variables between
county types in Census South Region

Predictor Variable
High Outmigration County Status
Noncore County Status

Senior Low Food
Access Counties (%)
46.21
71.21

Non-senior Low Food
Access Counties (%)
25.64
68.05

Multivariate Analysis: Census South Region
A logistic regression model was utilized as the primary statistical application to
test this study’s research hypotheses in light of the results of the Census South Region
analysis. It should be noted, however, that the results of the logistic regression analysis
for the nationwide analysis were used to determine whether a hypothesis was ultimately
accepted or rejected. The following sections discuss the Census South Region model’s
summary statistics and the results of the logistic regression model.

Summary Statistics
The following sections discuss the summary statistics of the Census South Region
analysis. These summary statistics include Model Chi-square, the Hosmer and
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Lemeshow Goodness-of-Fit test statistic, pseudo R2 measures, and group classification
statistics. These summary statistics are described in the following sections and displayed
in Tables 11, 12, and 13.
Model Chi-Square
The Model Chi-square of the logistic regression model for the Census South
Region revealed that the full model was statistically significant, (2 = 62.81, p < .001, df
= 10). These results indicated that the model was an appropriate fit for the study’s
analysis as significance levels demonstrated the existence of a relationship between the
predictor and outcome variables used in the analysis.

Hosmer and Lemeshow Goodness-of-Fit Test
The results of the Hosmer and Lemeshow Goodness-of-Fit test (2 = 6.07, p =
0.53, df = 8), reinforced the argument made by the initial Chi-square that the model was
an appropriate fit for the study’s data and analysis (see Table 11).
Table 11

Goodness-of-fit tests for Census South Region logistic regression model

2

Test
Model chi square
Hosmer and Lemeshow goodness-of-fit test

62.81
7.05

p
< .0001
0.53

df
10
8

Pseudo R2 Measures
The explained variance of logistic regression models was measured through the
Cox and Snell R-Squared statistic and the Nagelkerke’s R-Squared statistic. The Cox and
Snell R-Squared statistic was recorded at .073, meaning that 7.30% of the variation in the
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criterion variable was explained by the predictor variables in the logistic regression
model. The Nagelkerke’s R-Squared statistic of .125 indicated that 12.5% of the
variation in the criterion variable was explained by the predictor variables in the logistic
regression model. Both the Cox and Snell R-Squared statistic and the Nagelkerke’s RSquared statistic indicated a weaker relationship between prediction and grouping when
compared to the nationwide analysis. Although levels of explained variance were
relatively low, the statistically significant results of the model fit statistics supported the
argument that the overall model was acceptable in terms of statistical and practical
significance (see Table 12).
Table 12

Pseudo R2 measures for Census South Region logistic regression model

Step
1

-2 Log likelihood
664.38

Cox & Snell R
Square
.073

Nagelkerke R
Square
.125

Group Classification
The overall prediction success of the logistic regression model was recorded at
84.20% (99.30% for non-senior low food access counties and 4.50% for senior low food
access counties; see Table 13).
Table 13

Group classification for Census South Region logistic regression model

Predicted
Non-Senior Low
Food Access Senior Low Food Percentage
Observed
County
Access County
Correct
Non-Senior Low Food Access County
693
5
99.30
Senior Low Food Access County
126
6
4.50
Overall Percentage
84.20
80

Model Results
A logistic regression analysis was conducted to predict the low food access status
of nonmetropolitan counties in the Census South Region (n = 830). Measures related to a
county’s older adult population, poverty rate, minority population, educational attainment
levels, high outmigration county status, noncore county status, income inequality ratios,
morbidity rates, and food insecurity rates were used to predict a county’s status as a
senior low food access county or a non-senior low food access county. Table 14 displays
the results of the logistic regression analysis for the Census South Region. Although the
results of the nationwide analysis were used to determine the acceptance or rejection of
this study’s research hypotheses, for purposes of organization, the results of the logistic
regression analysis for the Census South Region were reported in light of the proposed
research hypotheses.

Research Hypothesis 1
Research Hypothesis 1 stated: There will be a positive relationship between rates
of senior low food access and a county’s proportion of adults in the young-old (age 65 to
74) age group.
Results of the logistic regression model for the Census South Region indicated
that there was not a statistically significant relationship between a county’s proportion of
adults in the young-old (age 65 to 74) age group and senior low food access (B = .06, p =
.271).
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Research Hypothesis 2
Research Hypothesis 2 stated: There will be a positive relationship between rates
of senior low food access and a county’s proportion of adults in the old-old (age 75 and
older) age group.
Results of the logistic regression model for the Census South Region indicated
that there was not a statistically significant relationship between a county’s proportion of
adults in the old-old (age 75 and older) age group and senior low food access (B = .06, p
= .417).

Research Hypothesis 3
Research Hypothesis 3 stated: There will be a positive relationship between rates
of senior low food access and a county’s proportion of minority residents.
Results of the logistic regression model for the Census South Region indicated
that there was a positive and statistically significant relationship between a county’s
proportion of minority residents and senior low food access (B = .02, p < .001). These
results suggested that as a county’s proportion of minority residents increased, the
probability of a county’s classification as a senior low food access county also increased.
Further analysis of this relationship through the examination of the exponentiated
coefficient (eB) indicated that, when the proportion of minority residents increased by one
percentage point, a county was 1.03 times more likely to be classified as a senior low
food access county.
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Research Hypothesis 4
Research Hypothesis 4 stated: There will be a positive relationship between rates
of senior low food access and county-level poverty rates.
Results of the logistic regression model for the Census South Region indicated
that there was not a statistically significant relationship between a county’s poverty rate
and senior low food access (B = -.05, p = .146).

Research Hypothesis 5
Research Hypothesis 5 stated: There will be a negative relationship between rates
of senior low food access and the proportion of college-educated residents in a county.
Results of the logistic regression model for the Census South Region indicated
that there was a not a statistically significant relationship between a county’s proportion
of college-educated residents and senior low food access (B = .01, p = .600).

Research Hypothesis 6
Research Hypothesis 6 stated: There will be a positive relationship between rates
of senior low food access and a county’s designation as a high outmigration county.
Results of the logistic regression model for the Census South Region indicated
that there was a positive and statistically significant relationship between a county’s
designation as a high outmigration county and senior low food access (B = .90, p < .001).
This result suggested that a county’s designation as a high outmigration county
effectively predicted a county’s classification as a senior low food access county. Further
analysis of this relationship through the examination of the exponentiated coefficient (eB)
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indicated that counties that were designated as high outmigration counties were 2.46
times more likely to also be designated as senior low food access counties when
compared to counties that were not designated as high outmigration counties.

Research Hypothesis 7
Research Hypothesis 7 stated: There will be a positive relationship between rates
of senior low food access and a county’s designation as a noncore county.
Results of the logistic regression model for the Census South Region indicated
that there was not a statistically significant relationship between a county’s designation as
a noncore county and senior low food access (B = -.03, p = .910).

Research Hypothesis 8
Research Hypothesis 8 stated: There will be a positive relationship between rates
of senior low food access and rates of county-level income inequality.
Results of the logistic regression model for the Census South Region indicated
that there was a negative and statistically significant relationship between a county’s rates
of income inequality and senior low food access (B = -.40, p = .022). This result
suggested that as a county’s rate of income inequality increased, the likelihood of a
county’s classification as a senior low food access county decreased. Further analysis of
this relationship through the examination of the exponentiated coefficient (eB) indicated
that, when a county’s rate of income inequality increased by one percentage point, the
odds ratio was 0.67, further indicating a negative relationship between these variables.
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Research Hypothesis 9
Research Hypothesis 9 stated: There will be a positive relationship between rates
of senior low food access and county-level morbidity rates.
Results of the logistic regression model for the Census South Region indicated
that there was not a statistically significant relationship between a county’s rates of
morbidity and senior low food access (B = -.06, p = .270).

Research Hypothesis 10
Research Hypothesis 10 stated: There will be a positive relationship between rates
of senior low food access and a county’s rate of food insecurity.
Results of the logistic regression model for the Census South Region indicated
that there was not a statistically significant relationship between a county’s rate of food
insecurity and senior low food access (B = .01, p = .669). This result suggested that a
county’s rate of food insecurity was not an effective predictor of a county’s classification
as a senior low food access county.
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Table 14

Results of the logistic regression model for the Census South Region
sample

Predictor
Percent Young-Old
Percent Old-Old
Percent Minority Population
Poverty Rate
Percent with Bachelor’s or Higher
High Outmigration County Status
Noncore County Status
Income Ratio
Morbidity Rates
Food Insecurity Rates
Constant

2
df

B
SEB
.06
.06
.06
.07
.02***
.01
-.05
.03
.01
.02
.90***
.22
-.03
.24
-.40*
.17
-.06
.06
.01
.03
.03
1.26
62.810
10

eB
1.06
1.06
1.03
.96
1.01
2.46
.97
.67
.94
1.01
1.03

*p < .05. **p < .01. ***p < .001.

Summary
The results of this study’s logistic regression analysis indicated that there were
multiple variables that predicted senior low food access at the national level, lending
support to several of the study’s research hypotheses. These variables included the
proportion of young-old residents, the proportion of old-old residents, poverty rates, the
proportion of minority residents, high outmigration county status, and noncore county
status. Results also indicated that educational attainment levels and rates of food
insecurity were not significant predictors of a county’s low food access classification.
Income inequality and morbidity rates were found to be significant predictors of a
county’s designation as a non-senior low food access county, which contradicted the
predicted relationship.
Less support for the research hypotheses was found when applying the analysis to
the Census South Region. In this analysis, the proportion of minority residents and high
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outmigration county status were found to be significant predictors of a county’s
classification as a senior low food access county. Results also indicated that the
proportion of young-old residents, the proportion of old-old residents, poverty rates,
educational attainment levels, noncore county status, morbidity rates, and rates of food
insecurity were not significant predictors of a county’s classification as a senior low food
access county. Income inequality was found to be a significant predictor of a county’s
designation as a non-senior low food access county, which contradicted the predicted
relationship.
These findings indicate that there are several factors that can predict a county’s
probability of being classified as a senior low food access county. In the case of this
study’s two analyses, the two most consistent factors that predicted a county’s probability
of being classified as a senior low food access county were the proportion of minority
residents in a county and a county’s designation as a high outmigration county. Chapter
V describes the full implications of these findings, while also discussing the study’s
limitations, recommendations for future research, and the presentation of this study’s
logic model and proposed intervention.
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CHAPTER V
IMPLICATIONS, RECOMMENDATIONS, AND CONCLUSIONS

Introduction
The continued growth of the nation’s older adult population will bring with it
many societal challenges. One of the challenges related to the increase of the older adult
population deals with meeting this population’s basic needs. Among the many basic
needs that accompany older adulthood is the quality of nutrition, particularly as it relates
to the food environment of older adults and their ability to access adequate amounts of
healthy foods.
According to one of the major tenets of environmental gerontology, as individuals
age their ability to successfully adapt to their environment becomes even more of a factor
in their ability to age well and to meet basic needs (Wahl et al., 2012). The nature of
one’s environment may play an even greater role when considering the added difficulties
and challenges aging can bring such as disability, limited mobility, and, for those living
in nonmetropolitan and rural areas, the possibility of geographic isolation (Morton et al.,
2005).
While extensive research has been conducted on food insecurity and low food
access among diverse populations and settings, there are opportunities to expand upon
this body of research by concentrating on the food access issues and challenges facing the
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nation’s older adult population. Of particular importance is gaining a better
understanding of the relationship between the summary-level environment and food
access for older adults. Focusing on the relationship between environmental
characteristics and the ability of older adults to meet basic needs falls in line with the
arguments of Wahl et al. (2012), who have called for a renewed focus in work related to
environmental gerontology that stresses the contribution of key elements of the
immediate environment during the aging process. In order to gain a better understanding
of senior food environments and to make an attempt to improve their condition, it is
necessary to identify which variables can best predict rates of senior low food access.
The current study had a two-fold purpose. First, this study aimed to serve a basic
academic purpose by integrating key elements of theories related to environmental
gerontology and ecological models of aging and human development to explain and
predict the food environment conditions of older adults, particularly as they were related
to food access in nonmetropolitan counties. Food access in this case is defined by the
distance in which a household is located in relation to the nearest supermarket (Ver Ploeg
et al., 2009). Within this integrated theoretical framework, this study proposed several
hypotheses for testing the relationships between demographic, socioeconomic, and
health-related environmental factors and food access among older adults, with the goal of
developing an initial framework for predicting and explaining the conditions under which
senior low food access persists in nonmetropolitan counties. It was also a goal of this
study, from a basic academic research perspective, to add to the literature on
environmental gerontology and ecological models of aging and human development by
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emphasizing the role of summary-level environmental characteristics and their
association with senior low food access.
Second, this study aimed to serve an applied-evaluative purpose, by utilizing the
results of the quantitative analysis to serve as an initial needs assessment that identified
the characteristics of nonmetropolitan counties that were associated with higher levels of
senior low food access. It was argued that it is appropriate to concentrate on
nonmetropolitan counties when considering that a higher proportion of older adults live
in nonmetropolitan and rural areas and these areas are aging at a faster rate when
compared to metropolitan and urban areas (Kirschner et al., 2006). Targeting
nonmetropolitan counties also fits well with the mission of state extension services,
organizations that have a tradition of focusing on the health and well-being of more
geographically isolated populations (Merriam & Brockett, 2007).
The ability to identify target populations and areas facing high levels of senior
low food access also opens up the possibility of developing interventions to help address
this social problem. To this end, this study’s concluding sections proposed an initial
logic model, which outlined a possible intervention that would be designed to help
address low food access among older adults residing in nonmetropolitan counties.
To address the research questions and hypotheses that were proposed in the
current study, an analysis of secondary data was conducted. This analysis used publicly
available data to examine the relationships between summary-level factors at the county
level and rates of low food access among seniors. The results of this analysis then were
used as a basis for an initial needs assessment for designing a logic model and
intervention that focused on addressing the low food access issues facing older adults in
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nonmetropolitan counties. Prior to the presentation of the proposed logic model and
intervention, the study’s implications, limitations, and recommendations are presented.

Implications
This study included a total of 10 research hypotheses. These research hypotheses
focused on the relationship between the summary-level characteristics of a county and
rates of senior low food access in nonmetropolitan counties. Summary-level measures
look at populations and areas as a whole and can include (but are not limited to)
socioeconomic measures such as an area’s median income levels, inequality in income
distribution, and levels of educational attainment (Robert, 1999; Satariano, 2006). One of
the major assumptions of the summary-level model is that factors such as age, gender,
race, ethnicity, and socioeconomic differences can shape the context in which older
individuals function and therefore directly and indirectly influence health risks and access
to resources for older populations (Satariano, 2006).
The hypotheses posed in this study stemmed from two broad research questions
which asked:
1. What county-level characteristics are effective predictors of senior low
food access?
2. Are the summary-level conditions of a county an appropriate predictor for
characterizing senior food environments, particularly in nonmetropolitan
counties?
From these two broader research questions, a total of nine research questions were
used to develop this study’s 10 research hypotheses. The decision to accept or reject the
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research hypotheses was determined by the results of the logistic regression model of the
nationwide analysis. The evaluations of these hypotheses are presented in the sections
that follow.

The Older Adult Population and Senior Low Food Access
The first research question focused on the relationship of the prevalence of older
adult populations in a county and rates of senior low food access. Given the nature of the
older adult population, two separate hypotheses were posed to address this research
question. This approach was taken to examine the two major categories of old age:
young-old (those between the ages of 65 to 74) and old-old (those aged 75 years and
older).
Traditionally, the minimum age for an individual to be considered an older adult
is age 65, which is often the reference age used in the study of aging populations in
developed countries due its association with the age of retirement or exit from the
workforce (Gorman, 2000). Within the older adult population further divisions are
commonly made (Zizza, Ellison, & Wernette, 2009). These divisions often separate this
segment of the population into three categories (a) the young-old, those between the ages
of 65 and 74, (b) the old-old, those between the ages of 75 to 84, and (c) the oldest-old,
those aged 85 and older (Seccombe & Ishii-Kuntz, 1991). For purposes of this study, the
older adult population was divided into two mutually exclusive categories based on the
argument that based on their age, each group would face different challenges that would
impact their abilities to access adequate amounts of quality and nutritious foods.
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Research Hypothesis 1 stated: There will be a positive relationship between rates
of senior low food access and a county’s proportion of adults in the young-old (age 65 to
74) age group.
Results of the univariate analysis indicated that senior low food access counties
had higher proportions of older adults from the young-old group when compared to nonsenior low food access counties. This difference was statistically significant. Further
support was found for this hypothesis after examining the results of the logistic
regression model, which demonstrated that the proportion of young-old residents in a
county was an effective predictor of a county’s classification as a senior low food access
county.
Research Hypothesis 2 stated: There will be a positive relationship between rates
of senior low food access and a county’s proportion of adults in the old-old (age 75 and
older) age group.
Results of the univariate analysis indicated that senior low food access counties
had higher proportions of older adults from the old-old group when compared to nonsenior low food access counties. This difference was statistically significant. Further
support was found for this hypothesis after examining the results of the logistic
regression model, which demonstrated that the proportion of old-old residents in a county
was an effective predictor of a county’s classification as a senior low food access county.
These findings support some of the major research that has been conducted on
low food access and food deserts. In particular, these findings support the arguments and
findings of Morton and Blanchard (2007), who, in their research on low food access and
food desert counties in nonmetropolitan areas found that counties with high rates of low
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food access generally shared a common set of characteristics, which included a larger
share of older adult residents. According to this research, counties become older due to
the outmigration of younger residents. If enough population loss occurs, it becomes
difficult for these areas to support major supermarkets, which can complicate the food
access situation for the remaining residents (Morton & Blanchard, 2007).
These findings also support the ecological theory of Satariano (2006), which
argued that, at the summary level, the age structure and composition of an area’s
population can shape the context in which older individuals function and therefore
directly and indirectly influence health risks and access to resources. The results of the
current study lend support to the argument that factors that predict low food access for
the general population also may apply to the older adult population. Given these results,
Research Hypotheses 1 and 2 were accepted.

Minority Populations and Senior Low Food Access
The second research question focused on the relationship of the prevalence of
minority populations in a county and rates of senior low food access.
Research Hypothesis 3 stated: There will be a positive relationship between rates
of senior low food access and a county’s proportion of minority residents.
Results of the univariate analysis indicated that senior low food access counties
had higher proportions of minority residents when compared to non-senior low food
access counties. This difference was statistically significant. Further support was found
for this hypothesis after examining the results of the logistic regression model, which
demonstrated that a county’s proportion of minority residents was a statistically
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significant predictor of a county’s classification as a senior low food access county.
Given these results, Research Hypothesis 3 was accepted.
These findings support research that has been conducted on low food access and
food deserts. In particular, these findings support the hypothesis that areas with higher
proportions of minority residents were more vulnerable to higher rates of low food
access. One such example is the work of Gordon et al. (2011) which found that
neighborhoods in New York City with higher proportions of minority residents were
more likely to experience low food access when compared to neighborhoods that were
predominately White in composition.
When applying this situation to senior low food access, further evidence of the
relationship between the proportion of minority residents and senior low food access is
found when looking at the results of the analysis of the Census South Region. This
analysis found that senior low food access counties in the Census South Region had
significantly higher proportions of minority residents (34.63%) when compared to senior
low food access counties in the nationwide sample (20.91%). This finding may indicate
that areas with larger African American populations are more vulnerable to senior low
food access. Indeed, the southern region of the United States differs from the rest of the
country in the sense that African American populations are more likely to live in
nonmetropolitan and rural areas (Wimberly & Morris, 1997). This area of the country
has also been historically vulnerable higher levels of disadvantage, which could also lead
to higher levels of senior low food access (Wimberly & Morris, 1997).
Overall, these findings suggest that seniors are at greater risk for low food access
in areas with larger minority populations. These findings also show support for one of
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the main arguments of the summary-level model, which argued that demographic factors
such as race can shape the context in which individuals function, and therefore directly
and indirectly influence health risks and access to resources for members of the older
adult population (Satariano, 2006).

Poverty Rates and Senior Low Food Access
The third research question focused on the relationship between county-level
poverty rates and rates of senior low food access. Research Hypothesis 4 stated: There
will be a positive relationship between rates of senior low food access and county-level
poverty rates.
Results of the univariate analysis indicated that senior low food access counties
had lower rates of poverty when compared to non-senior low food access counties. This
difference was statistically significant. Regardless of the difference between county
types, results of the logistic regression model demonstrated that, as a county’s poverty
rate increased, the probability that a county would be classified as a senior low food
access county also increased. Given these results, Research Hypothesis 4 was accepted.
These findings support some of the research that has been conducted on low food
access and food deserts. In particular, these findings support the arguments of research
that found that areas with higher rates of poverty were more vulnerable to high rates of
low food access. One example is found in the work of Morton and Blanchard (2007)
which found that areas that faced higher rates of low food access were often areas that
also recorded higher rates of individual and household level poverty. These findings lend
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support to the argument that the county-level characteristics associated with low food
access for the general population also are associated with low food access for seniors.
In several of the works that were visited in the review of literature, the
relationship between low income, poverty, and food access was found to be a consistent
theme (Bitler & Haider, 2009; Gordon et al., 2011; Walker et al., 2010). The statistically
significant relationship between county-level poverty and rates of senior low food access
is also compatible with some of the major arguments in ecological models of aging that
focus on the impact of an area’s summary-level characteristics, which explain how
socioeconomic disparity in an area can be linked to a lack of access to resources that
allow older adults to meet basic needs, which has been found to include access to
adequate medical services and nutritious food (Lynch et al., 2000; Lynch et al., 2001).

Educational Attainment and Senior Low Food Access
The fourth research question focused on the relationship between county-level
educational attainment and rates of senior low food access. More specifically, it was
predicted that there would be a negative relationship between a county’s proportion of
residents aged 25 and older with at least a bachelor’s degree and rates of senior low food
access. Research Hypothesis 5 stated: There will be a negative relationship between rates
of senior low food access and the proportion of college-educated residents in a county.
Results of the univariate analysis indicated that, on average, senior low food
access counties had a higher proportion of residents aged 25 and older with at least a
bachelor’s degree (17.71%) when compared to non-senior low food access counties
(16.46%). This difference was statistically significant. When tested in a multivariate
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environment, results of the logistic regression model demonstrated that a county’s
proportion of residents aged 25 and older with at least a bachelor’s degree was not a
statistically significant predictor of a county’s classification as a senior low food access
county. This result was an example of how certain predictor variables can become
statistically insignificant and have less of an impact on the outcome variable when other
variables are taken into account and controlled for. Given these results, Research
Hypothesis 5 was not accepted.
This research question and hypothesis was developed on the basis of past research
that found that areas with lower levels of educational attainment were more vulnerable to
higher rates of low food access (Lee & Frongillo, 2001; Morton & Blanchard, 2007;
Ziliak & Gunderson, 2009). From a theoretical perspective, ecological models of aging
that stress the association between summary-level conditions and individual and
community health outcomes also have stressed the importance of educational attainment
levels as a factor that can help predict access to basic needs and services for older adults
(Robert, 1999; Satariano, 2006).
Univariate analyses indicated that both county types tended to have lower levels
of educational attainment in terms of the proportion of the adult population who
possessed a bachelor’s degree. Results may have been different if a lower level of
educational attainment was chosen as a predictor variable to test the relationship between
educational attainment and senior food access. Future research may be better served by
looking at the relationship between the proportion of high school graduates and senior
low food access, or even the relationship between the proportion of a county’s residents
who did not complete high school and levels of senior low food access.
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High Outmigration and Senior Low Food Access
The fifth research question focused on the relationship between a county’s
classification as a high outmigration county and a county’s classification as a senior low
food access county. High outmigration counties were defined as those counties that had
recorded an estimated net loss in population due to net outmigration of over 10% between
1988 and 2008 (McGranahan et al., 2010). Research Hypothesis 6 stated: There will be a
positive relationship between rates of senior low food access and a county’s designation
as a high outmigration county.
Results of the univariate analysis indicated that a higher percentage of senior low
food access counties (57.49%) were classified as high outmigration counties when
compared to non-senior low food access counties (28.75%). Results of the logistic
regression model demonstrated that a county’s classification as a high outmigration
county was a statistically significant predictor of a county’s classification as a senior low
food access county. In terms of predictive probability, this was the strongest relationship
in the current study’s analysis.
These findings support past research that has been conducted on low food access
and food deserts. In particular, these findings support the arguments and findings of
research that found that areas with higher rates of population loss and outmigration were
more vulnerable to high rates of low food access. The work of Morton and Blanchard
(2007) in particular emphasized the role that population loss and outmigration can play in
influencing the creation of low food access areas and food deserts in nonmetropolitan
areas. Morton and Blanchard (2007) argue that rural areas are at greater risk of becoming
low food access areas and food deserts due to the exodus of young families, which
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creates a situation in which the remaining population has challenges in supporting
supermarkets and other food outlets that support adequate nutrition. Similar arguments
were made by Bitler and Haider (2009), who found that the rural nature of certain areas
can have an impact on food access due to geographic isolation and low population
density that often is associated with a lack of convenient access to adequate retail food
outlets.
When applying this situation to senior low food access, further evidence of the
relationship between high levels of outmigration and senior low food access is found
when looking at the results of the analysis of the Census South Region. This analysis
found that senior low food access counties in the Census South Region had significantly
higher proportions of high outmigration counties (46.21%) when compared to non-senior
low food access counties in the Census South Region sample (25.64%). Given these
findings it could be argued that seniors are at greater risk for low food access in areas
with higher rates of outmigration due to the challenges these areas face in terms of
supporting supermarkets and other food outlets that would support adequate nutrition.
Based on these results, Research Hypothesis 6 was accepted.

Noncore County Status and Senior Low Food Access
The sixth research question focused on the relationship between a county’s
classification as a noncore county and its ability to predict a county’s classification as a
senior low food access county. Noncore counties were defined as counties that did not
meet the criteria to be designated as being part of either a metropolitan or micropolitan
statistical area (U.S. Department of Agriculture, 2012). Research Hypothesis 7 stated:
100

There will be a positive relationship between rates of senior low food access and a
county’s designation as a noncore county.
Results of the univariate analysis indicated that a higher percentage of senior low
food access counties (77.82%) were classified as noncore counties when compared to
non-senior low food access counties (63.79%). Results of the logistic regression model
demonstrated that a county’s classification as a noncore county was a statistically
significant predictor of a county’s classification as a senior low food access county.
Univariate analyses focused on the Census South Region also revealed that a higher
percentage of senior low food access counties in this region (71.21%) were classified as
noncore counties when compared to non-senior low food access counties (68.05%).
Given the results of the nationwide analysis, Research Hypothesis 7 was accepted.
These findings support past research that has been conducted on low food access
and food deserts. For instance, the work of Wolfe, Frongillo, & Valois (2003) notes that
seniors in nonmetropolitan and rural areas can be faced with greater levels of geographic
isolation in relation to supermarkets where adequate amounts of quality and nutritious
food can be acquired. These findings also support research that found that areas with
higher rates of population loss and outmigration were more vulnerable to high rates of
low food access. The work of Bitler and Haider (2009), in particular, provides an
example of how the rural nature of certain areas can have an impact on food access since
these areas have high levels of geographic isolation and lower levels of population
density, which often is associated with a lack of convenient access to adequate retail food
outlets. Focusing on the relationship between a county’s degree of rurality and food
access also fits well with arguments made by Wahl (2005) and Oswald et al. (2011) in
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their work on environmental gerontology, which stressed the importance of focusing on
an area’s degree of rurality and the challenges geographic isolation can pose for older
adults.

Income Inequality and Senior Low Food Access
The seventh research question focused on the relationship between a county’s
level of income inequality and its ability to predict a county’s classification as a senior
low food access county. This variable is measured by the ratio of average household
incomes at the 80th percentile level with the average household incomes at the 20th
percentile level. These ratios are determined by the U.S. Census Bureau and are reported
by the American Community Survey. A higher ratio indicates greater income inequality
for a given county. Research Hypothesis 8 stated: There will be a positive relationship
between rates of senior low food access and rates of county-level income inequality.
Results of the univariate analysis indicated that, on average, senior low food
access counties had lower income inequality ratios when compared to non-senior low
food access counties. This difference was statistically significant. Results of the logistic
regression model also demonstrated that a county’s level of income inequality was not a
statistically significant predictor of a county’s classification as a senior low food access
county. On the contrary, results of the logistic regression model indicated that, as income
inequality increased, there was a statistically significant likelihood that a county would be
classified as a non-senior low food access county. Given these results, Research
Hypothesis 8 was not accepted.
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This research question and hypothesis were developed on the basis of past
research that found that areas with lower household incomes and greater disparity in
socioeconomic status were also more vulnerable to higher rates of low food access
(Gordon et al. 2011; Morton & Blanchard, 2007; Ziliak & Gunderson, 2009). From a
theoretical perspective, ecological models of aging that have focused on the association
between summary-level conditions and individual and community health outcomes have
stressed the importance of an area’s income inequality as a factor that can help predict
access to basic needs and services for older adults (Robert, 1999; Satariano, 2006).
The results of this relationship yielded contradictory and unexpected findings
when considering past research has consistently shown income inequality to be a strong
predictor of low food access. Income inequality ratios may have been too extreme or
volatile a measure to apply in this situation. Results may have been different if a
different income measure would have been chosen as a predictor variable to test the
relationship between income inequality and senior food access. Future research may be
better served by looking at the relationship between median household income and senior
low food access, which may be a more stable measure of income distribution.

Morbidity and Senior Low Food Access
The eighth research question focused on the relationship between a county’s level
of morbidity and its ability to predict a county’s classification as a senior low food access
county. This variable was measured through the creation of an index that took into
account the proportion of a county’s residents that had been designated as obese, the
proportion of a county’s residents that had been diagnosed with diabetes, and the
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proportion of a county’s residents with self-reported health levels of “poor” or “fair.” To
create the county morbidity index, these three variables were added together and the sum
was divided by three to create the index. The Cronbach’s coefficient alpha for the threeitem index (α = .758), indicated high inter-correlation and adequate internal reliability for
further testing. Research Hypothesis 9 stated: There will be a positive relationship
between rates of senior low food access and county-level morbidity rates.
Results of the univariate analysis indicated that, on average, senior low food
access counties had lower rates of morbidity when compared to non-senior low food
access counties. This difference was statistically significant. Results of the logistic
regression model demonstrated that a county’s rate of morbidity was not a statistically
significant predictor of a county’s classification as a senior low food access county. On
the contrary, it was found that as a county’s morbidity rate increased, there was a
statistically significant likelihood that a county would be classified as a non-senior low
food access county. Given that these results were opposite than what was hypothesized,
Research Hypothesis 9 was not accepted.
This research question and hypothesis were developed on the basis of prior
research that found a link between higher rates of low food access and a greater risk for
chronic health conditions such as obesity and diabetes (Gordon et al. 2011; Walker et al.,
2010). From a theoretical perspective, ecological models of aging that stress the
association between summary-level conditions and individual and community health
outcomes have stressed the importance of the relationships between disadvantaged
conditions related to health as a factor that can help predict access to basic needs and
services for older adults (Robert, 1999; Satariano, 2006).
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Given that health and morbidity are very broad concepts, the current study’s
analysis may have been too narrow in its scope by only concentrating on a county’s rates
of diabetes, obesity, and self-reported health as a way to show how a county’s rate of
morbidity could potentially predict low food access for older adults. Looking at other
health conditions related to physical disability may have strengthened the analysis as it
pertained to predicting the relationship between morbidity and food access for older
adults. These results also might serve as an example of how future research might
concentrate on how the health conditions of older adults (and not the general population)
impacts the ability of the older adult to access adequate amounts of foods and other basic
services. Research on the health issues of older adults has shown that this segment of the
population differs from that of the general population in the sense that older adults are
more susceptible to noncommunicable diseases such as heart disease and cancer while
also becoming more vulnerable to communicable and infectious diseases (National
Institute on Aging, 2011).

Food Insecurity and Senior Low Food Access
The ninth research question focused on the relationship between a county’s level
of food insecurity and its ability to predict a county’s classification as a senior low food
access county. Research Hypothesis 10 stated: There will be a positive relationship
between rates of senior low food access and a county’s rate of food insecurity.
Results of the univariate analysis indicated that, on average, senior low food
access counties had lower rates of food insecurity when compared to non-senior low food
access counties. This difference was statistically significant. Results of the logistic
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regression model demonstrated that a county’s rate of food insecurity was not a
statistically significant predictor of a county’s classification as a senior low food access
county. Based on these results, Research Hypothesis 10 was not accepted.
Often, research on food insecurity has focused on the affordability of food and the
dietary choices that households are forced to make if monetary funds for purchasing
foods are inadequate (Coleman-Jenson et al., 2014). The main tool used to measure food
insecurity, the Current Population Survey’s Food Supplement, gives little consideration
to environmental factors related to food access, such as proximity to an adequate food
outlet. This research question and hypothesis were developed on the basis of past
research that has found a link between an area’s rate of food insecurity and an area’s rate
of low food access (Bonanno & Li, 2012; Coleman-Jensen, 2012; Mayer et al., 2014).
For purposes of this study, it was argued that food insecurity is an economic
hardship. From a theoretical perspective, ecological models of aging that stress the
association between summary-level conditions and individual and community health
outcomes have stressed that economic hardship in the form of lower household incomes
and poverty can be a factor that can help predict access to basic needs and services for
older adults (Robert, 1999; Satariano, 2006). Rates of food insecurity traditionally have
been measured at the state level, while county-level rates of food have only started to
become available for analysis in the past few years. This means there is still the
possibility for improvements in the estimation of county-level food insecurity rates.
Based on the argument that the current study stressed the role of aggregate or summarylevel factors in predicting senior low food access, future research on this topic may
consider using a state-level ranking for food insecurity to explore the potential and
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effectiveness of this contextual measure in predicting senior low food access at the
county level.

Limitations
This study was not without its limitations. One of the major limitations of this
study was the lack of a micro-level perspective when it came to learning more about the
food environments of older adults in nonmetropolitan areas. Although the quantitative
analysis applied to this study revealed several factors that predicted the low food access
status of a county as it related to older adults, a more comprehensive understanding of the
challenges faced by older adults may have been gained through qualitative methods and
analysis. Indeed, the fact that the logistic regression model explained 21% of the
variance in the outcome variable indicates that there is potential to learn a great deal more
about the food environments of older adults, particularly as it relates to food access
challenges. Future research may want to test the impact of transportation limitations on
low food access. Other research endeavors take a more qualitative approach with
methods such as in-depth interviews and focus groups that might shed more light on the
food access situations of older adults.
Another limitation to this study was the fact that this study only focused on the
factors that predicted low food access for seniors in nonmetropolitan and rural areas.
This approach was taken because a higher proportion of older adults live in
nonmetropolitan and rural areas and these areas are aging at a faster rate when compared
to metropolitan and urban areas (Kirschner et al., 2006). Different settings bring different
types of challenges. Therefore, future research might involve adopting the methods of
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the current study and applying them to the situation of metropolitan and urban areas.
This may help with the design and focus of interventions while also providing a more
holistic perspective on the low food access challenges faced by older adults.

Recommendations
This study provided empirical evidence that there are several factors that can
predict low food access for seniors in nonmetropolitan counties. Several of this study’s
key findings supported arguments made in existing research and theoretical frameworks
related to environmental gerontology and ecological models of aging and human
development. One of the major goals of this study was to utilize the results of this
study’s quantitative analysis as an initial needs assessment that could aid in the
development of a logic model that would outline an intervention that focused on
addressing the low food access situation of seniors in nonmetropolitan counties. The
upcoming sections will present this logic model and proposed intervention.

Logic Model and Intervention
The goal of the intervention is threefold. First, this intervention has the goal of
increasing awareness among older adults and their caregivers of services that help with
food assistance for seniors. Second, this intervention has the goal of allocating resources
for transportation services that can help provide older adults who face low food access
and food insecurity issues with home-delivered meals and access to supermarkets and
alternative food outlets. Third, this intervention has the goal of providing training and
education to older adults and their caregivers on the importance of healthy nutrition in
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older age. To accomplish successful implementation of this program, it will be necessary
to assess the needs of the target population to appropriately develop program goals and
objectives.

Needs Assessment
The needs of the target population will be assessed from both a macro- and microlevel perspective. The results of this study’s quantitative analysis, which were yielded
from a nationwide sample of nonmetropolitan counties, will serve as an assessment of
need from a macro-level perspective. The quantitative results of this study indicated that
there are several factors that put seniors at greater risk for low food access. Some of
these factors include a higher proportion of older adults, higher rates of poverty, and
noncore county status. The most consistent factors that predicted low food access in the
quantitative analysis at the national level and for the Census South Region were the
proportion of minorities residing in a county and a county’s status as a high outmigration
county. It is argued that the recognition of these factors is vital when identifying counties
and target populations most in need of intervention.
From a micro-level perspective, this program’s needs assessment will revolve
around a survey questionnaire that will be administered to a target area’s older adult
population. Results of the quantitative analysis will be used to identify the target area,
which will be counties. The questionnaire will survey older adults on several topics
including access to healthy foods, awareness of available services, current transportation
resources, and nutrition education. The questionnaire also will capture some key
demographic characteristics of the target population. The survey will be conducted as a
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telephone survey. The survey will be conducted over a 3-month period, with the goal of
collecting data from 250 completed surveys. This survey questionnaire is presented in
Appendix A.

Logic Model
An explanation of this program’s logic model is best initiated with a description
of the program hypotheses as well as the program’s outcome objectives. After the
program hypotheses and outcome objectives have been established, a discussion of the
logic model’s program design will be provided in terms of inputs and outputs. The major
assumptions of the logic model are that (a) reducing low food access among older adults
will reduce their food insecurity and (b) providing nutrition education to older adults and
their caregivers will influence better dietary and nutritional practices. External factors
are related to government expenditures that can influence the availability of services for
seniors. The full logic model is presented visually in Appendix B.

Program Hypotheses
The program’s intervention focuses on facilitating easier food access for older
adults, while also delivering education and training modules that emphasize the
importance of good diet and nutrition in older age. In particular, emphasis will be placed
on delivering the program to older adults residing in the more rural and isolated areas of
the target area, where access to supermarkets and reliable transportation may be limited.
The program’s hypotheses are best presented in the following “if-then” format:
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1. If given the time, funding, resources, expertise, and access to the target group
(i.e., older adults)
2. Then information can be provided that will raise awareness about proper nutrition
and alternative food outlets (i.e., food banks and farmer’s markets), while also
providing information on where the target group can access home and
community-based services related to nutritional and transportation services
3. If awareness is raised about proper nutrition and alternative food outlets and
information related to where the target group can access home and communitybased services related to nutritional and transportation services are also provided
4. Then the target group will gain knowledge about the importance of better
nutrition, the availability of alternative food outlets, and ways to access home and
community-based services related to nutritional and transportation services
5. If the target group gains knowledge about the importance of better nutrition, the
availability of alternative food outlets, and ways to access home and communitybased services related to nutritional and transportation services
6. Then the target group will use this new knowledge to make healthier food
choices, visit alternative food outlets more frequently, and access home and
community-based services related to nutritional and transportation services on a
more regular basis
7. If the target group uses this new knowledge to make healthier food choices, visits
alternative food outlets more frequently, and accesses home and communitybased services related to nutritional and transportation services on a more regular
basis
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8. Then the percentage of older adults facing low food access and food insecurity
will decrease, and this segment of the population will enjoy better health in their
later years

Outcome Objectives
The following sections highlight the short, medium, and long-term objectives of
the proposed program and intervention. These objectives also appear in the full logic
model.

Short-Term Objectives
Short-term objectives traditionally focus on an increase in knowledge among
program participants (Taylor-Powell & Henert, 2008). In the short term, the target group
will gain greater knowledge of proper nutrition while also increasing their awareness of
alternative food outlets and the availability of home and community-based services for
older adults.

Medium-Term Objectives
Medium-term objectives traditionally focus on a change in behavior among
program participants (Taylor-Powell & Henert, 2008). In the medium term, the target
group will begin to contact their local Area Agency on Aging to determine their
eligibility for home and community-based services. If eligible, the target group will
begin to apply for and utilize these services. The target group also will access local food
banks and food pantries and, when in season, visit local farmer’s markets. Lastly, the
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target group will begin to implement good dietary and nutritional decisions into their
daily routine.

Long-Term Objectives
Long-term objectives traditionally focus on a change in overall conditions
(Taylor-Powell & Henert, 2008). In the long term, the target group will put the
knowledge they have gained into practice by eating better and ultimately enjoying better
health in their later years. In addition, greater knowledge and awareness of available
services and the application of this knowledge will lead to an increase in older adults
utilizing these services and a subsequent decrease in the percentage of older adults
suffering from food insecurity and low food access. Finally, if the pilot program achieves
an adequate level of success, it will be implemented in other areas.

Program Design
The following sections describe the design of the proposed program and the
components of the program’s logic model in terms of inputs and outputs, both in the area
of program activities and client participation. Within the discussion of program activity
outputs, throughputs, intermediate outputs, and final outputs also will be defined.

Inputs
The inputs for this program include program staff, material resources, facilities,
and equipment. The staff for this program will come from several different sources and
will include both paid and volunteer staff members. Paid staff will include a program
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director, county coordinators, data and research analysts, and part-time support staff.
Volunteer staff will include community members who are interested in raising program
awareness, donating time and resources for services related to transportation and delivery
of services, and donating time to help facilitate services at local food banks.
Clients will be provided material resources in the way of educational materials
related to proper nutrition, tips on living healthy in older age, schedules for local farmer’s
market events, and contact information that will enable clients to contact their local Area
Agency on Aging to apply for home and community-based services as well as contact
and schedule information on local food banks.
Some of the facilities that will be necessary for the implementation of this
program are local senior enrichment centers. These locations will be necessary to hold
informational sessions that will deliver the program’s educational component to clients
living in the target area. Other facilities involved in the program will include food
pantries and locations that house local farmer’s markets.
Reliable vehicles for transportation will be part of the equipment needed to
implement this program. Transportation will be required to deliver meals to clients.
Transportation also will be required to transport clients to supermarkets, food banks, and
farmer’s markets.

Outputs (Program Activities)
Outputs for program activities are explained in terms of throughputs, intermediate
outputs, and final outputs. The throughputs for this program include services related to
(a) the delivery of educational and informational material, (b) the delivery of home and
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community-based services, and (c) transportation services to supermarkets, food banks,
and farmer’s markets. The definitions and service tasks related to each of these
throughputs are provided in the proceeding paragraphs.
The delivery of educational and informational material is defined as a series of
educational sessions in which clients are informed about proper diet and nutrition in older
age. Other topics discussed at these sessions include information on home and
community-based services available to older adults and information on alternative food
outlets such as food banks and farmer’s markets. Service tasks for this intervention
include educational sessions delivered by specialists on proper diet and the benefits of
proper nutrition in older age as well as information on home and community-based
services available to older adults and information on alternative food outlets such as food
banks and farmer’s markets.
The delivery of home and community-based services is defined as the delivery of
meals to a client’s home after they have applied for and been designated as eligible to
receive such services. Service tasks for this intervention include the actual recorded and
confirmed delivery of meals to a client’s home.
Transportation services are defined as services that involve the transport of clients
to supermarkets and alternative food outlets such as food banks and farmer’s markets.
Transportation services fall under the guise of home and community-based services.
Service tasks for this intervention include picking the client up at their home or a
designated location, delivering them to the destination, and then providing transportation
back to the client’s home or a designated location.
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The intermediate outputs explain how units of service delivery for the program
activities will be established. Units of service for the delivery of educational and
informational material includes a total of three sessions in which clients will be provided
information on proper nutrition and diet, the availability of home and community-based
services, how one can apply for such services, and the availability of alternative food
outlets. Clients will be provided with information on how to contact alternative food
outlets while also being provided information on their locations and hours and seasons of
operation. Each session will be considered as one unit of service.
The delivery of home and community-based services involves the delivery of
already prepared, frozen meals to the home of the client by a staff member. Deliveries
will be made once per week and will include a total of 10 meals. Each weekly delivery
will be considered one unit of service.
Transportation services involve the transport of clients to supermarkets and
alternative food outlets such as food banks and farmer’s markets. Transportation services
also can include the transport of clients to the program’s educational sessions. Each
round trip provided to a client will be considered one transportation service unit.
Final outputs are put in place to establish service completion (Kettner, Moroney,
& Martin, 2013). Service completion for the educational and informational sessions will
be accomplished if a client attends all three of the provided sessions. Service completion
of the delivery of home and community-based services will be accomplished if a client
attends the educational and informational session related to home and community-based
services, applies for such services, and ultimately receives the services in the form of
home-delivered meals. Service completion of transportation services will be
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accomplished if a client attends the educational and informational session on
transportation services, applies for such services, and ultimately receives the services in
the form of transportation to a supermarket or alternative food outlet such as a food bank
or a farmer’s market.
Outputs (Client Participation)
The clientele for this program will be the target group, which includes older adults
(those aged 65 and older) who have been identified as having low access to supermarkets
that would allow them to access healthy foods for a nutritious diet. Clients also can
include the informal caregivers of those from the target group depending on a target
group member’s level of disability or need for resources such as transportation to
program events and activities. Informal caregivers also may choose to attend program
events to learn more about facilitating care for the clients. There may be cases where
informal caregivers must attend the sessions in place of the target group clients
depending on the health and mobility issues of those from the target group.

Evaluation Plan
This section discusses the program’s evaluation plan. This section will describe
the program’s formative and summative evaluation processes, the types of data that will
be collected to address related assessment questions, and the program’s impact
evaluations.
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Formative Evaluation
A formative evaluation is an ongoing process that occurs throughout the
implementation of a program. This process allows the program planner to make
adjustments where they are needed to the allocation of resources and personnel to ensure
that a program’s intended outcomes and impacts eventually are realized (Boone, Safrit, &
Jones, 2002). For purposes of this program, the formative evaluation process will be
used to monitor the demographic and geographic distribution of program participants.
The formative evaluation process also will be used to assess service delivery and whether
enough resources are available in terms of staff (including volunteers), program
materials, and nutritional and transportation services to ensure proper facilitation of the
program. The formative evaluation process will be established to answer several
questions (both univariate and bivariate) related to the program’s evaluation of effort and
cost efficiency. Examples of these questions are listed in the following paragraphs.

Univariate Questions
The data collection system is expected to answer the following univariate
questions related to the formative evaluation:
1. What is the geographic distribution of the participants? In other
words, do program participants represent all counties in the target
area?
2. What is the gender distribution of the program participants?
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3. What percentage of program participants represent older adults from
the young-old age group (ages 65-74)?
4. What percentage of program participants represent older adults from
the old-old age group (age 75 or older)?
5. Are enough resources available in terms of staff (including volunteers)
to ensure proper facilitation of the program?
6. Are enough resources available in terms of program materials to
ensure proper facilitation of the program?
7. Are enough resources available in terms of nutritional services to
ensure proper facilitation of the program?
8. Are enough resources available in terms of transportation services to
ensure proper facilitation of the program?
Bivariate Questions
The data collection system is expected to answer the following bivariate questions
related to the formative evaluation:
1. Is geographic location (i.e., county of residence) related to attendance
of informational sessions?
2. Is participant gender related to the number of times a participant visits
a food bank?
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3. Is participant age related to the number of times a participant visits a
food bank?
Summative Evaluation
A summative evaluation process will occur after the conclusion of the program.
This process involves an assessment of whether the program objectives were met. The
summative evaluation process also looks at the overall outcomes and impacts of a
program, attempting to quantify the results (Boone et al., 2002). For purposes of this
program, the summative evaluation process will be applied 6 months after the program to
determine if the program information delivered to the clients led to a greater percentage
of older adults in the target area accessing home and community-based services related to
nutrition and transportation. The summative evaluation process also will be used to
assess whether the program met its ultimate goal, which is a decrease in the percentage of
older adults in the target area facing low food access and food insecurity. A data
collection system will be established to answer several questions (both univariate and
bivariate) related to the evaluation of outcome and impact and the evaluation of cost
effectiveness. Examples of these questions are listed in the following paragraphs.

Univariate Questions
The data collection system is expected to answer the following univariate
questions related to the summative evaluation:
1. What percentage of participants gained more knowledge about
nutrition?
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2. What percentage of participants applied for home and communitybased services?
3.

What percentage of participants accessed their local food bank?
Bivariate Questions

The data collection system is expected to answer the following bivariate questions
related to the summative evaluation:
1. Is completion of the program related to the percentage of participants
who are able to identify what constitutes a balanced meal?
2. Is completion of the program related to a decrease in the percentage of
older adults facing low food access?
Related Assessment Questions
In addition to the data collected for the formative and summative evaluation, data
for related assessment questions also will be collected. The related assessment questions
for this program’s management information system will be concerned chiefly with issues
related to coverage, equity, and effort (or ouputs). The areas of coverage and equity are
strongly interrelated when it comes to one of the program goals, which involves making
the effort to serve clients from all the counties in the target area. Therefore, effort will be
taken during the initial program implementation and at the end of the program to
document the demographic and contact information from each client to ensure the
program is achieving a representative sample of the target area’s older adult population.
In terms of effort (or outputs), a strong emphasis will be placed on service
completion, especially in regards to attending the program’s educational sessions.
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Ideally, all clients will be determined to be eligible to receive services. However, this
will not always be the case as some clients will be deemed ineligible for services due to
income levels and a lack of physical or functional disability. Completion through
attendance will ensure that valuable information was delivered to potential clients that
will educate them on proper nutrition in their later years.

Program Impact Evaluation
The evaluation of the intervention’s ultimate impact will be based on a quasiexperimental design to measure (a) the impact of the overall program and (b) the impact
of the program’s nutrition education component. The impact of the program’s nutrition
education component will be measured through a single group pretest/posttest design. In
this scenario, clients will be given a short questionnaire (01) at the first of three
educational sessions that will survey them on their knowledge and awareness of proper
diet, available services, and alternative food outlets. The clients then will participate
fully in the program (X). Approximately 6 months after program completion, clients that
have fully completed the program will be given the same questionnaire (02) to determine
if their knowledge and awareness of proper diet, available services, and alternative food
outlets have improved (see Table 16). The pretest/posttest questionnaire is presented in
Appendix C.
Table 15

Single group pretest and posttest for measuring overall program impact

01
(Pre-test)
Survey questionnaire related to
nutrition and knowledge of
services

X
(Treatment)
Full program
implementation
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02
(Post-test)
Survey questionnaire related
to nutrition and knowledge
of services

Conclusions
The increase in the older adult population and the health and the social issues that
will accompany this increase are topics of concern for caregivers, policymakers, service
providers, and extension professionals alike. One of the many issues related to the
increase of the older adult population deals with meeting this population’s basic needs.
Among the many basic needs to be met during older adulthood is related to the food
environment of the older adult and the ability of older adults to access adequate amounts
of healthy foods.
Extensive research has been conducted on food access issues among diverse
populations and settings (Azuma et al., 2010; Ball et al., 2009; Coveney & O’Dwyer,
2009; Walker et al., 2010). However, the current study argued that there remain
opportunities to expand upon this body of research by concentrating on the food access
issues facing the nation’s older adult population.
The current study had a twofold purpose. First, this study aimed to serve a basic
academic purpose by integrating key elements of theories related to environmental
gerontology and ecological models of aging and human development to explain and
predict the food environment conditions of older adults, particularly as they were related
to food access in nonmetropolitan and rural counties. Within this integrated theoretical
framework, this study proposed several hypotheses for testing the relationships between
demographic, socioeconomic, and health-related environmental factors and food access
among older adults, with the goal of developing an initial framework for predicting and
explaining the conditions under which senior low food access persists in nonmetropolitan
counties.
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Second, this study sought to serve an applied-evaluative purpose by utilizing the
results of the quantitative analysis to serve as an initial needs assessment that identified
the characteristics of nonmetropolitan counties that were associated with higher levels of
senior low food access. It was argued that the ability to identify target populations and
areas facing high levels of senior low food access could open up the possibility of
developing interventions to help address this social problem. To this end, this study’s
concluding sections proposed an initial logic model, which outlined an intervention
designed to address low food access and food insecurity among older adults residing in
nonmetropolitan and rural counties.
The quantitative analysis was guided by some of the major arguments put forth by
the environmental gerontology paradigm and ecological models of aging, especially the
work of Satariano (2006), which stressed the importance of the summary level in
predicting and explaining access to basic needs and resources for the older adult
population. According to this theoretical model, summary-level measures look at areas
as a whole and can include socioeconomic measures such as an area’s median income
levels, inequality in income distribution, and levels of educational attainment (Robert,
1999). This model also assumes that age, gender, race, ethnicity, and socioeconomic
differences shape the context in which individuals function, and therefore directly and
indirectly influence health risks and access to resources for older adult populations
(Satariano, 2006). Based on these theoretical underpinnings, the quantitative analysis
tested the relationships between a county’s summary-level characteristics and a county’s
rates of senior low food access.
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Through the application of a logistic regression model, results of the quantitative
analysis revealed several factors that were associated with senior low food access while
effectively predicting whether a county could be classified as a senior-low food access
county. These factors included the proportion of older adults residing in a county, the
proportion of minority residents in a county, county-level poverty rates, high
outmigration county status, and noncore county status. The analysis failed to find a
significant link between a county’s overall rate of food insecurity and senior low food
access.
The results of the quantitative analysis served as an initial needs assessment while
also providing a basis for the development of an intervention by illustrating which types
of nonmetropolitan counties would be most appropriate to target for an intervention
designed to address senior low food access. The two most consistent factors that
predicted senior low food access were a county’s proportion of minority residents and
high outmigration county status, as both factors were found to be statistically significant
predictors for the nationwide analysis and the regional analysis focusing on the
nonmetropolitan counties of the Census South Region.
One the many purposes of conducting a needs assessment is to construct a client
or target area profile to determine which groups of people or which areas are most in
need of assistance. If an intervention were to be staged, it is argued that, through this
study’s quantitative analysis, service providers and program planners have been provided
with a target area profile, and they would be best served by focusing on these types of
counties for an intervention.
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The results of this study helped to address a gap in the research literature on
issues related to food access and food insecurity for older adults. Given the rapid growth
of the nation’s older adult population, continued research will be needed to better
understand the challenges faced by the older adult population. In particular, it will be
important to gain a better understanding of the challenges older adults face as it relates to
meeting their basic needs. This situation calls for research from both the basic academic
arena and the applied-evaluative arena. Joint efforts between these two different, but
interrelated, types of research may help to inform policy, which in turn could result in
more timely and effective service delivery for the older adult population.
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NEEDS ASSESSMENT SURVEY
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Thank you for participating in this survey. This survey seeks to assess the food access
issues of senior citizens in your local area. Survey topics pertain to access to healthy
foods, awareness of available services, current transportation resources, and nutrition
education. The information you provide will help to develop programs designed to
address senior low food access and food insecurity. You must be at least 65 years of age
to participate. Your answers are confidential, and participation is voluntary. You may
refuse to answer any questions or stop participation at any time.
Section 1. Access to Healthy Foods
1) In a few sentences, please explain the challenges you currently face in accessing
affordable and healthy food in your local area.
2) Please indicate which of the following food groups is lacking in your diet due to
limited access or availability in your local area.
a) Protein/Meats
___ Yes ___ No
b) Vegetables
___ Yes ___ No
c) Fruits
___ Yes ___ No
d) Grains
___ Yes ___ No
e) Dairy
___ Yes ___ No
Section 2. Awareness of Available Services
3) Are you aware of your local Area Agency on Aging that assists seniors with basic
services?
a) Yes
b) No
4) Are you aware of any of the following alternative food outlets in your local area?
a) Food pantries/Food banks
i) Yes
(1) Why or how did you become aware of this alternative food outlet?
ii) No
(1) Why are you not aware of this alternative food outlet?
iii) If you are aware of food pantries/food banks, have you ever accessed food
from here?
(1) Yes
(2) No
b) Farmer’s markets
i) Yes
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(1) Why or how did you become aware of this alternative food outlet?
ii) No
(1) Why are you not aware of this alternative food outlet?
iii) If you are aware of farmer’s markets, have you ever purchased food from
here?
(1) Yes
(2) No
Section 3. Current Transportation Resources
5) Are you currently able to drive? (If No, please skip to Question 7)
a) Yes
b) No
6) How far away do you live from a grocery store/supermarket? (This includes
Walmart.) ____ Miles
7) Do you have reliable transportation to access the foods you need?
a) Yes
b) No
Section 4. Nutrition Education
8) In 1 or 2 sentences, please describe your idea of a balanced, nutritious meal.
9) On a scale of 1 to 5, please rate the need for nutrition education for seniors in your
local area. A score of ‘1’ indicates little to no need, while a score of ‘5’ indicates a
major need.
1 2 3 4 5
Section 5. Demographic Information
10) What year were you born? ____
11) Please indicate your gender
a) Male
b) Female
12) Which of the following best describes your race?
a) White/Caucasian
b) Black/African American
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c)
d)
e)
f)

American Indian or Alaska Native
Asian
Native Hawaiian and Other Pacific Islander
Two or More Races

13) Are you of Hispanic or Latino ethnicity?
a) Yes
b) No
14) What is your highest level of educational attainment?
a) Less than High School
b) High School Diploma/GED
c) Some College (No Degree)
d) Associate’s or Technical Degree
e) Bachelor’s Degree
f) Master’s Degree
g) Doctoral Degree
h) Professional Degree (i.e., medical, veterinarian, dental, law)
15) What is your marital status?
a) Single (never married)
b) Married
c) Divorced
d) Separated
e) Widowed
f) Cohabitating
16) Which of the following best describes your current employment status?
a) Working full time
b) Working part time
c) Unemployed, but looking for work
d) Unemployed, not looking for work
e) Retired
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Outputs
Situation
High rates of
low food
access
among older
adults.
High
percentage
of seniors
with low
access to
supermarkets
and other
food outlets.

Inputs
Paid staff
Volunteer
staff
Material
resources
Facilities
Equipment

Activities
3 educational
workshops

Participants
Clients:
Older adults

Delivery of
home meals

Informal
caregivers

Transport of
clients to
supermarkets
and food
outlets

Short-term
(Knowledge)
a) Gain
greater
knowledge of
proper
nutrition.
b) Increase
awareness of
alternative
food outlets
in the form of
food banks
and farmer’s
markets.

Rurality and
geographic
isolation can
amplify low
access and
food
insecurity
issues.

c) Increase
awareness of
HCBS.

Outcomes
MediumLong-term
term
(Conditions)
(Action)
a) Target
group will
begin to
implement
good
dietary
practices.
b) Target
group will
begin to
access
alternative
food
outlets.
c) Target
group will
apply for
HCBS and
if eligible
begin to
access
HCBS.

a) Knowledge
gained will be
put into
practice by
eating better
and enjoying
better health in
one’s later
years.
b) Increase in
utilization of
services will
lead to a
decrease in
the percentage
of older adults
suffering from
low food
access.
c) Statewide
implementation

Assumptions:
(1) Reducing low food access will reduce food insecurity.
(2) Providing nutrition education will influence better dietary and nutritional practices.
External Factors: (1) Government expenditures and allocations for home and community-based services
(HCBS).

Figure 1: Logic model addressing Senior Low Food Access
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PRETEST/POSTTEST QUESTIONNAIRE
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Thank you for participating in this survey. This survey seeks to assess your knowledge of
nutritional practices and your awareness of available services and alternative food outlets.
The information you provide will help to evaluate the effectiveness of the learning
modules you will be presented with throughout this program. Your answers are
confidential, and participation is voluntary. You may refuse to answer any questions or
stop participation at any time.
Section 1. Nutritional Practices
1) In 1 or 2 sentences, please describe your idea of a balanced, nutritious meal.

2) For the following food groups, please indicate how many servings of each thing
one should eat (ideal servings) and how many servings per day you typically eat
(actual servings).
a. Protein/Meats
___ Ideal servings ___ Actual servings
b. Vegetables
___ Ideal servings ___ Actual servings
c. Fruits
___ Ideal servings ___ Actual servings
d. Grains
___ Ideal servings ___ Actual servings
e. Dairy
___ Ideal servings ___ Actual servings
Section 2. Service Awareness
3) Are you aware of your local Area Agency on Aging that assists seniors with basic
services?
a. Yes
b. No
c. Food pantries/Food banks
i. Yes
1. Why or how did you become aware of this alternative food
outlet?
ii. No
1. Why are you not aware of this alternative food outlet?
iii. If you are aware of food pantries/food banks, have you ever
accessed food from here?
1. Yes
2. No
d. Farmer’s markets
i. Yes
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1. Why or how did you become aware of this alternative food
outlet?
ii. No
1. Why are you not aware of this alternative food outlet?
iii. If you are aware of farmer’s markets, have you ever purchased
food from here?
1. Yes
2. No
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